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ABSTRACT 

Dietary intake for female college students representing both 

athletic and nonathletlc groups was studied using 3-day food records to 

determine whether there was a difference in nutrient intake between 

groups. Body composition and nutritional beliefs were also evaluated. 

Groups Included: repertory dance (n = 4), gymnastics (n = 6), 

basketball (n = 6), cross-country runners (n = 5), volleyball (n = 4), 

and softball (n = 8). All groups had adequate calorie, high protein, 

low Iron, zinc intake. All groups except volleyball had high vitamin C 

Intake. Body composition ranged from 13.6%—21.7% fat. Eighty-six 

percent considered themselves over their optimal weight. A majority 

wanted more information on nutrition (75%) and weight control (829s). 

I conclude there is no significant difference between dietary intake 

of athletic college women as compared to a nonathletlc group, there is 

no significant difference in dietary Intake among groups of athletic 

women, and athletic women consider dietary Intake and nutrition 

knowledge to be important factors 1n training and competition. 
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CHAPTER 1 

INTRODUCTION 

Today, women are participating and competing at higher levels 

than ever before 1n various sports and athletic events. Every sport 

has specific skills to be mastered and training becomes the predominant 

demand in the athletic lifestyle (11). "Physical training increases 

the nutrient requirements of total calories, proportion of carbohy

drates, thiamin, niacin, riboflavin, iron, water, salt and perhaps 

chromium" stated Nelson 1n a recent study (72). There are many 

components involved in being successful 1n athletics and many ways in 

which one might go about achieving the competitive edge (74). 

According to most researchers, good nutrition alone will not make a 

winner, but a well balanced diet could make the difference between a 

winner and a loser within competitive sports for athletes of similar 

ability and conditioning (16, 46, 106). Nutritional requirements for 

men and women of the same age are similar when adjusted for body size 

(87) except for the amount of Iron (11, 17, 26, 74). In general, women 

need fewer calories and protein to provide energy for their smaller 

lean body mass (88). It has been shown, though, that most women need 

more iron to compensate for cyclical losses of Iron from menstruation 

(17, 28, 74). Higher calcium Intake 1n relationship to bone mineral 

content of the body 1s under evaluation at present. 
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Women tend to be very concerned about their body image and a 

high percentage have become chronic dieters to maintain a physique that 

1s pleasing to them (27). The question 1s how athletic college women 

view their bodies, and whether or not they have difficulty maintaining 

their weight while meeting their energy needs. Because of differences 

1n energy utilization among individuals, some women have more diffi

culty maintaining their weight than others. Nutrition and athletic 

performance are intimately related, but to what extent this 1s 

realized or believed by athletes is not well established. 

Purpose of the Study 

The study was designed to describe the nutritional adequacy of 

diets eaten by these athletic women as members of various sport groups 

and as Individuals. In addition, this study was designed to evaluate 

body composition of these groups and to describe personal beliefs about 

nutrition knowledge, diet and performance. 

Hypothesis 

It was hypothesized that there would be a significant 

difference between the diets of college female athletes and the diets 

of the general college female population. Secondly, that the average 

dietary intake as reflected by percent of RDA fulfilled would be more 

adequate for cross-country runners, basketball players, volleyball 

players, and Softball players than for repertory dancers and gymnasts. 

Lastly, that less than 50% of athletic women would believe that diet 

and nutrition are important factors in training and competition. 
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Significance of the Study 

Athletic women, participating 1n collegiate sports or dance 

have increased energy needs for training and competition compared to 

the average college female. Whether or not a diet adequate 1n 

essential nutrients and calories is being consumed by college female 

athletes 1s unknown. It 1s possible that there are individuals, or 

entire teams, who are nutritionally deficient 1n a way that could be 

detrimental to their health and ability to compete at their maximal 

level. There may be common misconceptions among college female 

athletes when questioned about diet, nutrition, and body composition 

and how it relates to training and competition. If there are nutri

tional deficiencies among individuals or teams, it 1s necessary to 

document them so that educational programs can be Instituted to 

overcome potential serious health problems and the inability to 

train and compete at a maximal level. 

Scope 

Th1rty-n1ne women from selected winter and spring sports and 

twelve control subjects taking summer school classes volunteered to 

participate 1n the study. Average age for six groups was 19-22 years 

of age. Average age for the dancers was 31.5 years of age. An 

orientation meeting was held where the study was explained and written 

consent was obtained (Appendix A). This session was also used to 

familiarize subjects with the materials to be used in the study 

(Appendix B) and the procedure to be followed for collection of data. 

A second session was held to obtain physical measurements for body 
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composition evaluation. Subsequently, subjects were phoned and asked 

to complete and return a food log, as Instructed. A third session was 

held for completion of the beliefs questionnaire (Appendix C). This 

was done on an Individual basis. Results were distributed to the 

subjects following the completion of the data analysis. Coaches 

received overall comparisons and evaluations of the six teams and the 

control group. Data collection took place according to team schedules 

beginning in November 1985 and ending in June 1986. Dietary intake 

patterns were evaluated during off-season training for three groups and 

during training and competition for the other three groups. None were 

evaluated on the day of a competition. Dietary intake data was 

analyzed using the EVRYDIET Data Base. 

Limitations 

The following items limit the generalization of the study: 

1. The small number of subjects made detection of significant 

differences less likely by decreasing the statistical power 

of the study. 

2. Subjects were recruited on a voluntary basis only. Volun

teers may have had some special interest 1n nutrition. Those 

with poor eating habits or eating disorders may have been 

less likely to volunteer. 

3. The results obtained are dependent on the validity of data 

collected which 1s contingent on the accuracy of estimation of 

the type of food ingested in a previous 24-hour period of time, 



accuracy of estimation of portion size, and accuracy in 

recording estimated dietary intake. 

4. Results may not be reflective of normal dietary intake. 

Participation in a dietary study could cause an Individual 

to alter their diet either consciously or unconsciously. 

5. Results obtained are also dependent on the data base used to 

analyze estimated dietary intake data. With the variety of 

food available today, it is possible that the food may not 

appear in the database, or that it may not have been analyzed. 

6. Collection of estimated dietary intake data was done Monday 

through Thursday due to the consistent inability to contact 

subjects on Friday through Sunday. 

7. Results of nutritional status are based on percent body fat 

calculated using five skinfolds and mean dietary intake. 

Physical and biochemical evaluation were not included. 

8. Vitamin and mineral supplements were not included in the 

nutrient analysis of dietary intake. 

9. Repertory dancers, due to the nature of their training and 

performing, may not be comparable to the other five athletic 

groups who were involved in a collegiate sport. Also, the ages 

of the dancers was much higher than the other six groups 

evaluated. 

Definition of Terms 

1. RDA (Recommended Dietary Allowance) (revised in 1979 from the 

Food and Nutrition Board National Academy of Sciences—Research 



Council, Washington, DC) recommended amounts of essential 

nutrients to provide for a properly balanced diet. 

Eumenorrhea—regular menstrual cycles. 

Oligomenorrhea—menstruation at Intervals of greater than 35 

days. 

Amenorrhea—absence of regular menstruation for a period of 

six months or more. 

Aerobic (endurance) exercise—exercise performed for prolonged 

periods of time (greater than 5 m1n), requires submaximal 

effort, supplied with energy primarily by the aerobic system. 

Anaerobic (nonendurance exercise)—exercise performed for 

short periods of time (less than 3 m1n), requires maximal 

effort,supplied with energy by the anaerobic system. 

Athletic women—women who train 2-4 hours, 5-6 times per week 

and participate 1n regular competitions or performances and 

included the repertory dancers. 
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CHAPTER 2 

REVIEW OF LITERATURE 

This review 1s divided Into four sections. The first provides 

information on particular concerns of women 1n relation to dietary 

intake. The second provides Information on the nutrients essential 

to the well-being of all humans. The third section discusses the 

Recommended Dietary Allowances, and the last reviews methods of data 

collection and data analysis for dietary intake studies. 

Particular Concerns for Women 

Iron deficiency 1s the most prevalent nutritional problem 1n 

our country (8, 113). It 1s estimated that up to 50% of premenopausal 

women are iron deficient (29). Most women lose iron cyclically. 

Menstrual flow contributes to a significant, yet variable Iron loss, 

anywhere from 8-38 mg per cycle (4). The total body iron 1s estimated 

to be from 2-6 g for an average of 35 mg/kg of body weight (74). 

Unless iron 1s being adequately replaced, it 1s possible for a woman to 

develop a deficiency. The majority of women fall below the recommended 

dietary allowance for Iron due to decreased calorie intake (17). It 

has been shown that a latent iron deficiency, as reflected by serum 

ferritin levels, without anemia may reduce physical work capacity and 

impair racing performance (17). The stages of iron deficiency can be 

seen in Table 12 (p. 59). "Iron deficiency apart from producing severe 



anemia plays an important role 1n oxidative metabolism" (81). In a 

study of women with iron deficiency, and minimally decreased hemoglobin 

levels, Schoene et al. disclosed an increased lactate production at 

physical exhaustion which reversed with iron therapy (81). Iron 

deficiency anemia can affect growth and development as well as athletic 

performance (76). Schoene et al. also stated, "work capacity may be 

improved with iron repletion." In his study, he showed that lactate 

levels were lower at the end of exhaustive exercise after two weeks of 

iron therapy 1n women athletes with tissue iron depletion and mild 

anemia. Because of the relationship between Iron status, oxidative 

metabolism and work capacity, 1t 1s very important for an actively 

training woman to receive adequate amounts of iron 1n her diet. 

Although, evidence to support the hypothesis that decreased 

calcium intake leads to decreased bone density is equivocal, 1t 1s 

thought that with inadequate calcium Intake, especially in the presence 

of athletic amenorrhea, Increases the risk of reduced bone density (9). 

There are two main reasons for Inadequate calcium Intake. They are 

first, that milk products, which are the primary dietary sources of 

calcium, tend to be high in calories because of their high fat content. 

Often they are eliminated from the diet for this reason (62). The 

second reason 1s because of lactose Intolerance, which many people 

have, making it impossible for them to ingest dairy products without 

side effects. Calcium 1s needed not only for bone formation, but for 

tooth formation and general metabolic functions such as blood 

clotting, nerve transmission, muscle contraction and relaxation, cell 

membrane permeability and enzyme activation (110). All of these 
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functions are essential for homeostasis of the body at rest or during 

exercise. 

Menstrual dysfunction 1s a problem facing numerous women 

athletes. The loss of a normal menstrual cycle has been reported in 

ballet dancers, gymnasts, and long distance runners (33, 62, 107) as 

well as 1n body builders (107), figure skaters (107), cyclists and 

swimmers (80, 107). Amenorrhea has been studied in relationship to the 

type of diet eaten (62, 86) and 1t has been linked to the age of onset 

of training (33). Probably the most significant factor reported to 

cause amenorrhea has been that of minimal weight necessary for ovula

tion and menstrual cycles in the human female (22, 23, 33, 98). How

ever, even this has been disputed and recent studies are reevaluating 

the role of body fat in amenorrhea (80). It 1s not at all uncommon for 

athletic women to have some disturbance in their menstrual function, 

anywhere from irregular to completely absent monthly.cycles (84). 

Besides the need to maintain homeostasis for general well-being, there 

are other concerns associated with menstrual dysfunction. Athletes 

have been shown to have hormone changes including reduction in 

frequency and amplitude of luteinizing hormone (LH) pulsation (21), 

which is necessary for ovarian secretion of estrogen and progesterone 

(78). Anovulation and hypoestrogenism are the two conditions experi

enced by women with oligomenorrhea or amenorrhea. Chronic anovulation 

has been associated with endometrial hyperplasia and adenocarcinoma, 

though not specifically 1n athletes (84). Anovulatory women are also 

at increased risk of developing breast cancer (39). Whether or not 

there is an association between amenorrhea and decreased bone mineral 
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content is a subject that is currently being evaluated (14, 25). Cann, 

Martin, and Gevant have reported a statistically significant decrease 

in bone mineral content in six women who had hypothalamic amenorrhea 

and also were long distance runners (14, 39). It is thought that cal

cium absorption by bones in the absence of adequate levels of circu

lating estrogens may be decreased (84). It 1s suggested that any 

woman, despite her participation in sports, who experiences oligomenor

rhea or amenorrhea should be evaluated to determine the cause of her 

menstrual dysfunction and treated appropriately (84). 

Body image may be more of a concern for some groups of athletes 

than others. Nevertheless, college women are especially tuned Into how 

they look and whether or not they are appealing to the opposite sex. 

The primary reason for modifying one's diet 1s to enhance one's body 

image (65). Weight has become an obsession with many female Americans. 

While older persons are primarily interested 1n health, the younger 

person is mainly concerned with appearance (102). Among young college 

women, ages 18-24 years of age, 63.3% were found to be dieting 50X or 

more of the time (42). The consequence of a decrease 1n food intake 

is decreased energy Intake. This must result 1n weight loss and/or 

decreased energy utilization (58). Oxygen consumed by adult male 

subjects decreased during treadmill exercise, but increased with 

refeeding (56). Therefore, 1t seems apparent that 1t would be diffi

cult to diet while training or competing and maintain a maximal energy 

output. As previously stated, physical training increases the nutri

tional requirements of total calories. Eating patterns that promote 
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obesity, semistarvation, or dehydration are counterproductive to 

physical training. 

As so eloquently stated by Costlll (20), 

. . . aside from the limits imposed by heredity and the 
physical improvements associated with training, no single 
factor can play a greater role 1n optimizing performance 
than diet. . . . Unfortunately, most efforts to manipulate 
diet have been prompted by suggestions from more successful 
performers, poorly designed research studies, invalid 
commercial advertising claims and the misinterpretation of 
facts. 

It has also been said that there 1s no area of nutrition where faddism, 

misconceptions, and ignorance are more obvious than 1n athletics (108). 

With these facts 1n mind, it is evident that there is a need for nutri

tional education among the athletic population. Not only do athletes 

need to understand what kind of food is necessary for optimal physio

logical performance, but in what quantities. In order for nutrition to 

maintain Its priority among training and competition, there is a need 

for a basic understanding of energy utilization and how various foods, 

vitamins, and minerals contribute to the overall success of an athlete. 

Food faddism persists among the athletic population for several 

reasons. Behavior may be patterned after someone who is successful 

at a given sport regardless of whether or not he/she is eating a well 

balanced diet. Coaches, trainers, and team physicians, with little 

nutritional knowledge, may suggest that certain foods or food supple

ments are essential to success (108). Most coaches believe that both 

they and athletic trainers are responsible for nutrition education and 

guidance (74). Probably the most significant factor contributing to 

"food cultism" among active individuals is direct advertising. 
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Hundreds of products are marketed specifically for the athlete. Host 

of these products are economic frauds (108). In the area of nutrition 

and physical performance, 1t is very easy to distort the truth and 

appeal to the psychological emotions of the athlete (108). Active 

individuals involved in competition want to do their best. Many will 

try almost anything to reach their own full potential. 

The American Dietetic Association (ADA) (95) has expressed 

concern over who should be responsible for nutrition education and 

what should be the basis for the curriculum. "Should parents be 

responsible, or social agencies, the medical profession, the govern

ment, or public schools. Maybe nutrition education should just become 

a free for all for whoever feels qualified to teach" (104). In a 

statement approved by the ADA's Board of Directors 1n 1984 is was 

stressed that legitimate professionals should have degrees 1n nutri

tion, dietetics or related scientific disciplines. Degrees should 

be awarded by colleges or universities approved by a regional body 

recognized by the council on post-secondary accreditation. 

It is not fair to an athlete to dispel misinformation on a 

topic that if understood and used correctly could Improve their health, 

performance, and overall outlook. Therefore, a means for improved 

nutritional education is vital for the athletic population. In a study 

of female high school athletes, it was found that although the subjects 

had some common misconceptions about nutrition, they were generally 

knowledgeable as well as positive in their attitudes toward nutrition 

(76). Knowledge and attitudes were positively correlated Indicating 

that the more nutrition knowledge a subject had, the more positive was 
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the attitude toward nutrition. However, no significant correlation was 

found between nutrition knowledge or attitudes and dietary Intake. 

This would suggest that factors other than nutrition knowledge and 

attitude played a role 1n determining the food practices of the sub

jects (76). In a similar study by Werblow, Fox, and Henneman (106), 

it is suggested that there 1s a positive Influence of nutrition 

education on knowledge and attitudes and that higher knowledge and 

attitude scores were associated with nutrition education. 

Essential Nutrients 

According to the National Dairy Council, nutrients are chemical 

substances obtained from foods during digestion. They are needed to 

build and maintain body cells, regulate body processes, and supply 

energy. About fifty nutrients, Including water, are needed dally for 

optimum health. If one obtains the proper amount of the ten "leader 

nutrients" in the daily diet, the other forty or so nutrients will 

likely be consumed in amounts sufficient to meet body needs (Appendix 

E). 

Nutrients are divided into six general classes. They are 

carbohydrates, fats, proteins, vitamins, minerals, and water (108). 

The functions of food are important to all individuals, but they become 

increasingly important to the physically active person who may increase 

metabolic activities more than tenfold through exercise, and maintain 

that rate for an hour or more. The functions of food Include provision 

of energy for human metabolism, building and repairing body tissues, 

and to help regulate body processes. Physical performance may be 
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hampered seriously by inadequate nutrition (108). Supplemental feeding 

of nutrients beyond adequate dietary intake has not been shown to 

increase physical performance capacity (108). 

In an attempt to identify a smaller number of nutrients gener

ally used to assess dietary adequacy, Jenkins and Guthrie (54), con

structed a profile of adult food Intake from data from the Nationwide 

Food Consumption Survey and converted this to a nutrient profile and to 

a data base with fifteen nutrients. By performing a factor analysis of 

nutrients in this profile, they were able to identify four distinct 

nutrient factors and from each selected the best Index nutrient. The 

combination of the four Index nutrients (iron, vitamin B-6, vitamin A, 

and calcium) assured comparable Intakes of the six additional nutrients 

for more than 90X of records evaluated (54). 

Recommended Dietary Allowance 
i 

The Recommended Dietary Allowance represent the levels of 

intake of essential nutrients considered 1n the judgement of the Food 

and Nutrition Board on the basis of available scientific knowledge to 

be adequate to meet the known nutritional needs of practically all 

healthy persons 1n the United States. There 1s some controversy as to 

whether following the RDA will provide truly adequate Intake of the 

essential nutrients. It has been stated that "an Individual can eat 

the proper number of servings from the four food groups and still not 

be getting an adequate Intake of some vitamins and minerals ..." 

(59), assuming a goal of providing 100X of the RDA. In a recent 

publication by Beaton (5), the meaning of the RDA 1s questioned. Does 



the RDA apply to Individuals or does it refer to population means. He 

further questioned the meaning of the words "inadequacy" and "health". 

The RDAs are ". . . the judgement of the committee . . , "the RDAs 

are not written 1n stone and different committees can be expected to 

apply different judgements until we have a much stronger research data 

base. Finally, Beaton stated, "the RDAs are not useless" and that "we 

should interpret them for what they are, best judgments of competent 

individuals" (5). He stated that estimated human nutrition require

ments are useful, Indeed necessary and can be used within limitations, 

within proper conceptual approaches, and within realistic limitations 

of scientific knowledge (5). In other words, "1f they (RDAs) are 

understood they can be used." In keeping with the above information, 

the RDA should be used as a guideline only. 

The "Basic Four Food Groups" were published 1n 1956 by the 

U.S. Department of Agriculture. They were to be used as guidelines for 

the development of a well-balanced diet. It 1s again recognized that 

1t is possible to choose foods from the basic four food groups and 

still not achieve fulfillment of the necessary nutrient needs for indi

viduals. Keys, Brozek, Henschel, Mlckelson, and Taylor have proposed a 

"modified basic four food group" guide to replace the basic four food 

group guide and to compensate for its shortcomings (56). In order to 

achieve proper nutrient balance, it is suggested that Individuals 

choose a variety of foods from all of the food groups in order to 

provide a well-balanced diet (57). 

Vigorous training or exercise will certainly increase caloric 

requirements (100). Increased activity does not significantly Increase 



the dietary needs for any specific nutrient. If the increased energy 

cost of exercise and physical activity are met through food intake, so 

will the demands for the essential nutrients be met concomitantly 

(100). Although there are exceptions, it is generally felt that 1f one 

would eat more foods from the basic four food types, there would be no 

need for nutritional supplements. One of the major reasons for nutri

ent supplementation of an adequate diet by food faddists and athletes 

1s the misinformation presented to them on bodily function and nutri

ent requirements (19). Most nutritional deficiencies, with the 

exception of dehydration or water deprivation, do not occur overnight. 

It takes considerable time on zero intakes of the various minerals and 

vitamins for the earliest signs of nutritional deficiencies to develop. 

The RDA provides a buffer against the increased need for nutrients 

during stressful times and permits full realization of growth and 

reproductive potential (19). The basic four food groups are provided 

as a guide for food and nutrient selection. 

Methods of Data Collection 
and Data Analysis 

Dietary intake data may be broadly defined as all sources and 

types of Information relating to food consumption of individuals or 

population groups (79). There are several methods used to collect 

dietary data. The method of choice for this study 1s the 24-hour 

dietary recall. This method is used for large-scale nutrition surveys 

where the respondents are asked to describe, 1n as much detail as pos

sible, the food Intake for the previous 24-hour period. Food models 

and shapes as well as standard measuring instruments are used to aid in 



estimating portion size. The greatest drawback of the method 1s the 

questionable reliability of the single day's intake as a measure of 

habitual intake (7, 67). Therefore, repeated 24-hour recalls have been 

used 1n this study. The validity of nutrient intake data 1s a function 

of the validity of the intake data on which it 1s based and of the 

accuracy and completeness of the food composition tables used 1n 

determining the nutritive value of the food consumed. The reliability 

of the data depends on the extent to which the food Intake evaluated 

represents actual Intake (43). 

Since the selection of food, not the amount, determines the 

nutrient Intake, 1t is important to assess variation 1n regard to 

nutrients. Studies have shown considerable variation 1n the intake of 

nutrients from day to day for individuals (6, 43, 90). In a study of 

variability of nutrient intake during a 28-day period, it was found 

that there was no significant difference in the Intake of energy of 

seven selected nutrients over a four week period. There 1s some 

variation in the correlation coefficients for the mean nutrient intake 

from day to day. In the evaluation of groups, variation can be divided 

into 1nterind1v1dual variation and 1ntraind1vidual variation. There 1s 

no ideal dietary method, only maybe preferred methods for particular 

purposes. In his study of variance in a 24-hour dietary recall, Beaton 

found that 1-day data provided a very inadequate estimate of usual 

intake of individuals (6). In another study of the validity of the 24-

hour dietary recall, Karvettl and Knuts stated that the method is valid 

at the group level but 1s unsatisfactory at the individual level (55). 

In a comparison study of dietary methods done by Stuff, Garza, Smith 
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and Nichols (91), 1t was found that 3-day diet records cannot provide 

good individual estimates of nutrient intakes, but can provide a 

reasonable estimate of the general quality of the diet. In the same 

study, they defined "high" intake as 1 1/3 the RDA, "medium" Intake as 

between 2/3 and 1 1/3 the RDA, and "low" Intake as less than 2/3 the 

RDA (91). 

Nutritional status is directly assessed by clinical, biochemi

cal and anthropometric observations. The nutritional status of an 

Individual at a given point in time 1s the result of past intake and 

past utilization of nutrients. Current dietary intakes have little or 

no bearing on present nutritional status (79). If the purpose of a 

study 1s to evaluate and monitor the dietary status of a group, the 

dietary information required is a quantitative estimation of the 

current dietary Intake of a representative sample of the group. Recent 

work suggests that a 24-hour recall 1s the method of choice to obtain 

that information (10, 38). Stuff et al„ (91) concluded 1n their study 

that the 3-day record appears to be a reasonable approach for obtain

ing qualitative nutrient Intake data. Although 1t may provide esti

mates for population groups, precision in predicting true estimates of 

Intake for Individuals as measured by the 7-day record Is inadequate. 

It does appear adequate, however, for assessing the general quality of 

the diet (91). Recall methods usually suffer from omissions 1n esti

mates of intake and the numbers tend to be lower than those obtained by 

diary type methods (91). It is generally agreed, however, that the 

24-hour recall data is useful in describing the dietary intake of 

various populations. 
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All of the Information consumers need to make useful compari

sons between the various computerized dietary analysis systems 1s not 

yet available 1n a standardized format (2, 94). Computerized dietary 

analysis has become popular owing to the greater flexibility, repeata

bility, speed and ease of calculation it provides (101, 112). There 

are still problems with the computerized dietary analysis systems 

including missing data, inaccurate transcription (49, 105, 112), 

variation in coding systems, the number of foods and nutrients listed 

1n the data files or dictionaries, the sources and ver1f1abil1ty of 

food composition used, and the regularity with which the content of the 

dictionary 1s updated (43). Processing techniques and the types of 

information finally generated as outputs contribute to these problems. 

The conclusion of several studies have been that the differences 1n 

data base content could result in significant intersystem variability 

(2, 94). The conclusion drawn by Adleman in her study of computerized 

dietary analysis systems was that the results of dietary studies may be 

Influenced by the systems used (2). The processing of 3-day food 

records by three computerized dietary analysis systems produced statis

tically different mean values for some nutrients. At this time there 

is not a validated reference standard against which estimates of nutri

ent intakes provided by a system might be compared. Until a reference 

standard is developed, 1t is likely that results of the dietary Intake 

studies will be variable and not necessarily comparable. 

In summary, athletic women have special concerns 1n relation to 

dietary intake and performance such as deficiencies 1n iron and calcium 

intake, menstrual dysfunction, body Image, the prevalence of dietary 



manipulation and attitudes toward nutrition. Maintaining proper nutri

tional balance is important to health, well-being and athletic perfor

mance. Although there is controversy about the RDAs, they are useful 

as a guide to eating a well-balanced diet. The methods for evaluating 

the quality and quantity of dietary intake are not ideal, but 1t has 

been found that a 3-day diet record can provide a reasonable estimate • 

of the quantity and quality of the diet for the groups. 
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CHAPTER 3 

METHODOLOGY 

The purpose of this study was to describe what athletic females 

are actually eating, and to determine the nutritional adequacy of 

athletic diets and body composition of athletic women. Also, beliefs 

about nutrition and need for nutrition education, the effect of nutri

tion on training and performance, and body image were obtained and 

compared to dietary intake data. Athletic women from six collegiate 

teams were encouraged to participate. 

Research Design 

Fifty-one college women (39 athletic, 12 nonathletlc students) 

had their body composition estimated by skinfold measurement. Percent 

body fat was calculated using the Jackson-Pollock equation (52). Four 

food logs were distributed to each subject for the use of recording 

dietary intake data. Dietary intake data was collected on random days. 

It was evaluated using the EVRYDIET data base which provided a computer 

printout of twenty essential nutrients (37). The intake data received 

was averaged to produce one data sheet for each subject. Upon comple

tion of four food logs, the subjects were given a questionnaire on 

beliefs about nutrition knowledge and need for nutrition education, 

the relationship between nutrition, performance, training, and body 

image. 
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Subjects 

Fifty-one female students participated 1n the study. Thirty-

nine were student athletes participating 1n a sport or activity which 

involved training 5-6 times per week for 2-4 hours per session. Twelve 

were students who did not participate 1n a regular exercise or training 

program and had never participated 1n a sport at the collegiate level. 

There were four repertory dancers, six basketball players, ten gym

nasts, seven cross-country runners, four volleyball players, eight 

softball players, and twelve control subjects. Permission to explain 

the Importance of the study and to recruit was obtained from the 

coaches. It was agreed that no team member would be required to 

participate. The majority of team members were Interested, however, 

there were from one to six women from each group who chose not to 

participate. Of those who agreed to be Included Initially, up to 50% 

did not complete the study. Materials were distributed and explained 

in detail (Appendices A-D). The importance of estimation of food 

portion size was emphasized. Measuring devices and visual aids were 

provided at the information session, with the visual aids being left 1n 

close proximity to where the food logs would be collected. They were 

to provide a reference 1n case there were any questions about portion 

sizes. The collection site was 1n the women's locker room. Most sub

jects were there at least once a day. The subjects were familiarized 

with the procedure for collection of data prior to receiving their 

first telephone call. Telephone calls were made to notify them of 

the need to complete and return their intake data for the previous 
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24 hours. Informed consent was obtained from each subject before they 

were allowed to participate in the study. 

Testing Procedure 

Subjects were contacted by telephone between the hours of 8 and 

10 p.m. It was requested that they complete a food log for the previ

ous 24-hour period of time. They were asked to return the food logs 

the following morning to the collection site. There was difficulty 1n 

contacting some subjects, therefore, data collection was spread over a 

2-month period of time for some Individuals. Data were collected on 

Monday through Thursday only due to the consistent Inability to contact 

subjects on other days. Data were never collected for the day of a 

competition. Food logs were collected and examined for obvious errors 

or deletions. The program available for analysis of estimated dietary 

intake was the EVRYDIET data base which contains approximately 1100 

food items. It 1s based on the U.S.D.A. Handbook 453 and the NRCRDA. 

Although EVRYDIET 1s not the Ideal system to use for research purposes 

because of an Incomplete data base for selected nutrients and foods, it 

was the only program available for use at the University of Arizona at 

the time. A corrected version was utilized. 

The dietary Intake data were analyzed individually then 

averaged to obtain one set of data for each subject. The individual 

data was then grouped by teams and averaged to compare the groups to 

one another. After the four food logs were completed, the beliefs 

questionnaire was distributed, collected, and analyzed. 
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The questionnaire was developed to obtain personal informa

tion, to assess the subjects beliefs about their body Image, weight, 

how their weight might effect their performance, methods of weight 

loss, nutrition, vitamin/mineral supplements and need for nutrition 

education. 

The control subjects were recruited during summer school. 

Their questionnaires were included as part of the original packet 

of information and were returned with the consent forms at the 

orientation meeting. 

Body composition was estimated from five skinfolds and by 

calculating percent body fat using the Jackson-Pollock equation (52). 

Skinfold sites selected were the triceps, subscapular, supraillac, 

abdominal and anterior thigh. They were measured according to the 

procedure of Jackson and Pollock (52) and deviated from the Anthro

pometric Standardization Reference Manual (61) for the supraillac and 

anterior thigh skinfolds. The mean of three trials was used for each 

skinfold. The body density was estimated according to the Jackson-

Pollock equation for sum of three skinfolds (BD(13) = 1.0994921 x 

(sum of triceps, thigh and supraiHum skinfolds) + 0.0000023 x (sum 

of triceps, thigh and suprailium skinfolds) -0.0001392 x age). 

Estimate of percent body fat was calculated using the S1r1 equation 

(495/DB -450 = % body fat). 

Results of estimated dietary intake and body composition evalu

ation were given to the subjects upon completion of the study. Coaches 

of participating members also received group data and comparisons 
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between teams upon completion of the study. Individual data was kept 

confidential and .only given to the subject involved. 

Analysis of the Data 

The data in the study were analyzed for mean intake of the 

twenty essential nutrients Included in the EVRYDIET program analysis. 

They were compared to the RDA for the appropriate age group. "Low" 

intake was considered less then 2/3 RDA, and "high" Intake was consid

ered greater than 1 1/3 RDA. Data were analyzed for individuals and 

groups. Index nutrients were identified and comparisons were made 

among the groups using ANOVA and the t-test to identify those at risk 

for nutritional inadequacies and potential deficiencies. The seven 

groups were compared to one another and tested for significance at the 

p < .05 level. A t-test was used to compare Intake of various 

nutrients with the nonathletic group. 

Data was not obtained for several subjects due to scheduling 

problems, the inability to be contacted, the failure of a subject to 

return the data, or failure to keep an appointment. If a subject 

returned less than 2 days of dietary Intake data, they were elim

inated from the study. Eight subjects were evaluated for 2 days of 

data, nine for 3 days of data and thirty-four for 4 days of intake 

data. Two were eliminated altogether for providing less than 2 days 

of data. Groupings of women were evaluated by tabulating and comparing 

calories and number of nutrients with greater than and less than ade

quate intake. The groupings were repertory dance, gymnastics vs. 

basketball, cross-country, softball, volleyball and dance, basketball, 



cross-country vs. gymnastics, volleyball, softball. The results from 

the questionnaire were tabulated and percentages were figured for each 

item. Body composition was calculated individually and averaged to 

obtain the mean percent body fat for each group. Body composition of 

the lean vs. nonlean individuals was compared using a t-test. 
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CHAPTER 4 

RESULTS AND DISCUSSION 

The purpose of the study was to estimate the daily nutrient 

intake of athletic women compared to nonathletic women and to deter

mine nutritional adequacy for the subjects as Individuals and as 

members of seven groups. Estimated dietary intake 1n the form of 

calories, protein, carbohydrate, fat, vitamin A, vitamin B-1 (thiamin), 

vitamin B-2 (riboflavin), niacin, vitamin C, iron, calcium, and zinc 

were analyzed. Beliefs about body image, nutrition and performance, 

nutrition knowledge, and need for nutrition education were evaluated. 

Age, height, weight, and percent body fat were also measured. The 

findings of this study are presented 1n four sections: 

1. Physical characteristics of the subjects 

2. Estimated dietary intake data 

3. Beliefs and nutrition knowledge of athletes 

4. Discussion of findings. 

Physical Characteristics of the Subjects 

The physical characteristics of the thirty-nine athletic sub

jects were assessed at a testing session prior to the collection of 

estimated dietary intake data. The physical characteristics of the 

twelve control subjects were assessed at testing sessions following 

the collection of estimated dietary intake data and completion of the 



questionnaire. Individual values for the physical characteristics of 

the subjects are presented in Appendix F. Comparative data extracted 

from two previous studies are seen 1n Table 1. It is of Interest that 

over the years it appears that body composition for women has changed. 

Percent fat shows a downward trend. There are some possibilities for 

the decrease in percent fat among women athletes. Today women are 

participating in sports in greater numbers and at higher levels than 

ever before. Therefore, they are training harder, which could account 

for an increased lean mass and thus a decrease in percent body fat. 

Another reason for a lower body fat is due to the emphasis that our 

society has placed on having a woman be as "thin" as possible. This is 

a more prevalent attitude today than it ever has been (12) reinforcing 

the trend toward lower percent body fat among women athletes. 

Estimated Dietary Intake Data 

The EVRYDIET Program, which was used to analyze estimated 

dietary intake, evaluates twenty-four items and produces a breakdown 

of percent of total calories contributed from fat, protein, and carbo

hydrate (Appendix E). The values for estimated dietary intake of the 

seven groups, as well as normative data are presented 1n Tables 2, 3, 

4. Means, ranges, and standard deviations are presented in Table 5. 

The normative data is based on all income levels of women ages 18-24. 

Information was extracted from the 1976-80 National Health and Nutri

tion Examination Survey (Hanes II) from the National Center for Health 

Statistics (69). Values for the RDA are for the appropriate age 
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Table 1. Body composition of female athletes from three 

Wilmore (1982)* Fleck (1983)b U of A (1986)<= 

age age age 
Sport (yr) % fat n (yr) % fat n (yr) % fat n 

Gymnastics 21.4 15.0 4 20 15.5 14 19.8 13.9 10 

Basketball 19.3 23.9 2 19.1 20.8 21 20.5 15.9 6 

Distance 
Running 19.9 19.2 1 25.0 16.9 28 19.8 15.7 7 

Volleyball 19.7 23.3 2 20.5 19.5 10 19.5 17.8 4 

a. Wilmore (111). 

b. Fleck (30). 

c. Data from present study. 
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Table 2. Nutrient intake by groups of females at the 
University of Arizona from 1985-1986 

Nutrient (in g) 

Group (n) Iron Ca Mg Phos Zinc K Na 

Controls (12) 10.1 670.6 116. 2 1016.5 5.6 2037.5 1923.3 

Dance (4) 15.5 710.7 168. 5 1284.2 9.9 2813.3 1886.0 

Gymnastics (6) 10.9 788.8 192. 2 1101.1 5.4 2028.3 2076.0 

Basketball (6) 13.1 1166.0 178. 0 1389.7 9.4 2310.8 3208.8 

Cross
country (5) 12.1 964.1 192. 6 1273.1 7.5 2263.1 2651.0 

Volleyball (4) 10.0 453.5 93. 3 813.8 4.6 1593.3 1976.3 

Softball (8) 11.2 644.5 120. 3 1135.0 4.7 1891.1 2688.5 

RDAa 18.0 800.0 300. 0 800.0 15.0 1875-
5625 

1100-
3300 

Normsb 10.6 679.0 1045.0 2016 2383 Normsb 10.6 679.0 1045.0 2016 2383 

a. Recommended Dietary Allowances (77). 

b. National Center for Health Statistics (69). 
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Table 3. Fat, protein, and carbohydrate as percent of caloric 
intake by groups of women at the University of Arizona from 1985-1986 

Nutrient (in mg) 

% Fat % Protein % Carbohydrate 

Group (n) Mean SD Mean SD Mean SD 

Controls (12) 37.3 9.9 17.6 3.2 45.5 11.9 

Dance (4) 33.3 16.7 17.8 4.5 51.8 14.7 

Gymnastics (9) 36.3 5.0 14.1 4.0 52.4 7.8 

Basketball (6) 39.3 6.2 12.8 2.8 50.8 8.2 

Cross-country (5) 39.9 7.9 15.1 2.0 47.3 8.5 

Volleyball (4) 36.5 7.9 12.5 1.0 53.0 11.0 

Softball (8) 48.5 20.8 13.4 3.5 45.8 6.6 

RDAa 10-20 20-30 50-60 

Normsb ~— 

a. Recommended Dietary Allowances (77). 

b. National Center for Health Statistics (69). 
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Table 4, Mean dietary intake by groups of women at the 
University of Arizona from 1985-1986 1n comparison with NHANES norms 
and Recommended Dietary Allowances.—Calories measured in kg; protein, 
carbohydrate, and fat in g; vitamin A in IU; all other nutrients in mg. 

Nutrient8 

Carbo- Choles-
Calorles Protein hydrate Fat terol Fiber 

Group (n) (kcals) (g) (g) (g) (mg) (g) 

Controls (12) 1567 68.4 180.1 65.8 192 .1 2.9 
Dance (4) 1940 88.5 235.0 74.0 182 .0 5.7 
Gymnastics (9) 1435 50.2 186.1 58.7 155 .2 5.0 
Basketball (6) 2511 82.0 310.3 111.2 183 .7 4.2 
Cross-country (5) 2011 75.7 234.8 90.6 281 .3 4.4 
Volleyball (4) 1699 54.0 216.5 71.3 198 .3 4.6 
Softball (8) 1934 63.8 221.4 100.0 255 .9 3.4 

RDAa 1700- 44.0 250.0 <300 .0 3-6 
2500 

Norms'3 1687 64.0 197.0 67.0 272 .0 

Foia- Nia
A B-1 B-2 B-6 B-12 c1n cin C E 
(IU) (mg) (mg) (mg) (mg) (meg) (mg) (mg) (mg) 

Controls (12) 3843 .81 1.40 .83 1.70 123.3 17.4 77.7 13.0 
Dance (4) 8426 1.41 1.60 1.54 2.50 190.5 23.3 75.3 20.4 
Gymnastics (9) 6460 1.00 1.40 .73 .70 169.8 12.7 101.2 20.4 
Basketball (6) 5789 1.23 1.82 .57 .90 182.0 18.9 133.5 22.4 
Cross
country (5) 4035 1.09 1.70 .85 1.20 143.8 17.1 77.1 18.5 

Volleyball (4) 4881 .85 1.10 .65 .63 105.0 15.7 61.8 16.9 
Softball(8) 4565 1.18 1.30 .45 1.18 99.8 16.4 84.5 17.4 

RDAa 4000 1.10 1.30 2.00 3.00 400.0 14.0 60.0 8.0 

Norms" 3951 1.06 1.52 15.9 92.0 

a. Recommended Dietary Allowances (77). 

b. National Center for Health Statistics (69). 
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Table 5. Dietary Intake of Index nutrients by groups of women 
at the University of Arizona between 1985-1986 with means, ranges, and 
standard deviations.—Calories measured 1n kg; protein, carbohydrate, 
and fat in g; vitamin A in IU; all other nutrients 1n mg. 

Mean Range SO 

Dance (n = 4) 

Calories 1939.50 1213-2740 686.60 
Protein 88.50 55-158 47.70 
Carbohydrate 235.00 182-288 45.40 
Fat 74.00 16-101 39.10 
Vitamin A 8425.50 3105-15420 5846.40 
Thiamin 1.41 1.12-1.58 .20 
Riboflavin 1.64 1.28-1.86 .26 
Niacin 23.30 16-31 7.30 
Vitamin C 75.30 35-119 45.50 
Iron 15.50 10.6-25.5 6.70 
Calcium 710.80 489-969 226.40 
Z1nc 9.90 3.9-22.8 8.70 

Basketball (n=6) 

Calories 2510.70 1642-3475 604.00 
Protein 82.00 45-129 33.10 
Carbohydrate 310.30 250-381 50.40 
Fat 111.20 54-170 38.50 
Vitamin A 5789.20 2040-10983 4022.90 
Thiamin 1.26 .57-2.47 .67 
Riboflavin 1.82 1.32-2.88 .62 
Niacin 18.90 8.1-38.5 12.70 
Vitamin C 133.50 77-271 78.00 
Iron 13.10 8.7-22.6 5.80 
Calcium 1166.00 657-2080 513.00 
Zinc 9.40 3.7-14.7 4.00 

Cross-countrv fn = 5) 

Calories 2011.10 1215-2722 609.30 
Protein 75.70 46-105 21.10 
Carbohydrate 234.00 144-363 71.50 
Fat 90.60 35-139 35.90 
Vitamin A 4034.00 2102-7338 1741.10 
Thiamin 1.09 .74-1.63 .32 
Riboflavin 1.73 .97-2.69 .60 
Niacin 17.10 8.9-27.2 6.90 
Vitamin C 77.10 29-115 30.60 
Iron 12.10 7.7-17.3 4.00 
Calcium 964.10 547-1420 279.30 
Zinc 7.50 4.9-10.0 2.00 
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Table 5.—Continued. 

Mean Range SD 

Gymnastics fn = 9) 

Calories 1434.80 1022-1900 283.90 
Protein 50.20 24-91 17.90 
Carbohydrate 186.10 132-258 38.70 
Fat 58.70 34-97 17.10 
Vitamin A 6460.00 1384-17807 5761.70 
Thiamin 1.02 .51-1.35 .30 
Riboflavin - 1.43 .74-2.38 .61 
Niacin 12.70 5.6-19.2 4.50 
Vitamin C 101.20 43-171 43.80 
Iron 10.20 6.9-13.7 2.20 
Calcium 788.80 346-1714 383.10 
Zinc 5.40 3.2-9.0 2.00 

Vollevball fn = 4) 

Calories 1698.00 861-2135 569.50 
Protein 54.00 23-71 21.20 
Carbohydrate 216.00 142-280 63.10 
Fat 71.30 27-99 31.10 
Vitamin A 4881.00 1821-8569 3100.90 
Thiamin .85 .63-1.38 .36 
Riboflavin 1.07 .66-1.77 .50 
Niacin 15.70 3.8-24.2 8.60 
Vitamin C 61.80 15-99 34.80 
Iron 10.00 6.8-15.4 3.70 
Calcium 453.50 284-659 169.20 
Zinc 4.60 1.6-6.9 2.20 

Softball (n = 8) 

Calories 1934.00 1164-2973 687.10 
Protein 63.80 27-92 21.80 
Carbohydrate 221.40 145-334 83.30 
Fat 100.00 45-150 36.90 
Vitamin A 4565.00 2447-9940 2580.10 
Thiamin 1.18 .50-3.08 .80 
Riboflavin 1.28 .60-2.35 .51 
Niacin 16.40 6.3-28.7 8.10 
Vitamin C 84.50 39-141 35.30 
Iron 11.20 5.2-23.9 5.70 
Calcium 644.50 269-912 229.40 
Zinc 4.70 2.4-7.0 1.60 
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Table 5.—Continued. 

Mean Range SO 

Controls (n = 12) 

Calories 1567.90 985-2427 433.20 
Protein 68.40 46-88 14.20 
Carbohydrate 180.10 97-313 67.90 
Fat 65.80 28-117 28.30 
Vitamin A 3843.10 1009-8867 2352.70 
Thiamin .81 .46-1.37 .29 
Riboflavin 1.36 .66-2.55 .58 
Niacin 17.30 10.9-22.3 4.20 
Vitamin C 77.70 15-180 43.50 
Iron 10.10 6.5-18.8 3.40 
Calcium 670.60 173-1343 365.20 
Zinc 5.60 2.7-9.0 2.20 
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groups, and are the recommendations for a woman 5'4", weighing 120 

lb (77).. 

The following results will focus on the RDA and the differ

ences between the data for the norms and control group compared to the 

athletic groups. 

Percent Fat 

The control group was within the norm of 19-22* recommended 

for the weight of 120 lb and a height of 5'4" tall. The groups dance, 

basketball, gymnastics, and cross-country had a significantly less 

percent body fat than the control group (p < .05 for body weight and 

height). 

Calories 

The RDA for calories for the age group of 19-22 is 1700-2500 

calories per day. For the ages 23-50 the RDA for calories 1s 1600-2400 

per day. All groups were within these recommendations. The only two 

groups with a mean calorie intake of greater than 2000 were the basket

ball players and the cross-country runners. This was not found to be 

a statistically significant difference (p < .05). 

Protein 

Recommended protein intake 1s 44 g, however, normative data 

and control data show women to be taking 1n higher amounts of protein 

than the RDA. The norms and controls took in from 64-68.4 g per day. 

The dancers and basketball players took in the highest amount of 

protein in the 82-88.5 g range. Cross-country runners were in the 
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75.7 g range. The softball players took in an average of 68.3 g 

per day, and the gymnastics and volleyball teams took in from 50.2-

54.0 g per day. All groups, including the controls and the norms, 

took 1n from 20-40 g of extra protein per day. No significant 

difference among groups were found (p > .05). 

Carbohydrates 

Carbohydrate intake is recommended to be 250 g per day. 

The control subjects 1n the study took 1n less carbohydrates than 

recommended by 70 g. The only group to take in more carbohydrates 

than recommended was the basketball team at 310.3 mg per day. The 

rest of the groups were within the range of 186.1-235.0 g. The 

difference for the basketball team was statistically significant 

(p = .002) from the control group. 

Fat 

There is no RDA for fat. The norms and controls were compa

rable taking in 67 and 55.8 g, respectively. The gymnasts had a mean 

Intake of 58.7 g, and they were the only group which was under the 

figure for the norms or control group. The highest fat intake was 

observed 1n the basketball team and their intake was 111.2 g. The 

difference was statistically significant (p = .022) from the control 

group. 

Vitamin A 

The RDA for vitamin A 1s 4000 IU. The norms and controls were 

similar with an intake of 3951 and 3843 IU, respectively. Half of the 
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athletic groups had a slightly lower intake than the RDA, yet a higher 

intake than the norms or controls. Three other groups had an intake 

which was higher than the RDA and the norms and controls. The lowest 

Vitamin A intake was seen in the cross-country team with an intake of 

4034.6 IU, and the highest intake was in the dancers with an intake of 

8425.5 IU. There were no significant differences (p > .05) among 

athletic groups. 

Vitamin B-1 (Thiamin) 

The RDA for vitamin B-1 is 1.1 mg per day. The norms prove to 

be close to this figure, however, the controls were slightly lower at 

.81 mg. All of the athletic groups except the volleyball team were 

comparable to the RDA. The volleyball team was more comparable to the 

control data at .85 mg per day. There was no significant difference 

(p > .05) from the control group. 

Vitamin B-2 (Riboflavin) 

The RDA for vitamin B-2 is 1.3 mg per day. The norms and 

controls were similar at 1.4-1.52 mg per day. All groups, except one, 

either met or exceeded the RDA for this nutrient. The volleyball team 

was slightly deficient at 1.1 mg per day, but this difference was not 

statistically significant from the controls. 

Niacin 

The RDA for niacin is 14 mg. Norms and controls took in 15.9 

and 17.4 mg, respectively. All groups met or exceeded the RDA for 

niacin except the gymnasts whose average daily Intake was 12.7 mg. 
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This was a statistically significant difference (p = .044) from the 

control group. 

Vitamin C 

The RDA for vitamin C is 60 mg per day. Norms and controls 

exceeded this value and had an intake of 92.0 and 77.7 mg, respec

tively. All athletic groups exceeded the RDA except for the volley

ball team who were comparable to the norms and controls. No group 

demonstrated a statistically significant difference from the controls. 

Iron 

The RDA for iron 1s 18 mg per day. Normative and control data 

were similar taking 1n 10.6 and 10.1 mg per day, respectively. All 

athletic groups exceeded the normative and control data, however, all 

groups were significantly below the RDA. There were no statistically 

significant differences among groups. 

Calcium 

The RDA for calcium 1s 800 mg per day. The norms and controls 

were comparable with values of 679.0 and 670.6 mg per day, respec

tively. Four athletic groups exceeded the figures of the normative and 

control data. The volleyball team had a dally Intake of 453.5 mg, and 

the softball team had an Intake of 644.5 mg per day. Only two groups 

exceeded the RDA for calcium and those groups were the cross-country 

and basketball teams. The difference was statistically significant for 

the basketball team only (p = .038) 1n comparison to the control 

group. 
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Z1nc 

The RDA for zinc is 15 mg per.day. There is no normative data 

from NHANES. The control subjects took 1n 5.6 mg per day and the 

athletic groups took 1n from 4.6-9.9 mg per day with the lowest groups 

being the volleyball and softball teams. Differences among groups were 

not statistically significant. 

Although the study was designed to compare estimated dietary 

intake of the general college female population and the collage female 

athletic population, it is also important to consider how the groups 

compare to the RDA. Information concerning what percent of the RDA 

was met by each group can be seen 1n Table 6. In looking at diet 

composition for the various groups, of note are the differences in 

weight, percent body fat, and caloric Intake. When examining the 

remainder of the index nutrients both protein intake and vitamin C 

intake are elevated. Four out of seven groups are deficient in iron 

intake and all groups are deficient in zinc intake. In general, the 

intake for the rest of the nutrients lies within or near the RDA. 

In looking at index nutrients for the athletic population 

alone, there were significant differences in intake between those 

athletic women with a lean body composition (< 16* fat) as compared 

to the nonlean women (> 16£ fat) (table 7). The differences were sig

nificant for calories as well as protein, iron, and vitamin C intake 

(p < .05). The nonlean group had significantly higher intakes of all 

index nutrients except vitamin A and vitamin C. The difference 1n 

vitamin A or calcium intake was not statistically significant. 
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Table 6. Dietary intake of leana and nonleanb athletic women 
at the University of Arizona from 1985-1986 

Calories Protein Iron Vitamin A Calcium Vitamin C 
(kcal)c (g)c (mg)c (IU) (mg) (mg)c 

Lean 1818 64.5 12.2 6257 767 96 

Nonlean 1965 69.0 11.1 5012 849 90 

RDA 1700-
2500 

44.0 18.0 5000 800 60 

a. Body composition less than 16% fat. 

b. Body composition greater than 16% fat. 

c. Significant differences between groups were found for 
calories, protein, iron, and vitamin C. 
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Table 7. Percent of RDA for index nutrients ingested by 
groups of women at the University of Arizona from 1985-1986.—Calories 
measured in kg; protein and carbohydrate in g; vitamin A in IU; all 
other nutrients measured in mg. 

Calories Protein Carbohydrates 

Controls (12) 74. 6 155.5** 72.0 
Dance (4) 97. 0 201.1** 94.0 
Gymnastics (9) 68. 3 114.1 74.4 
Basketball (6) 119. 5 186.4** 172.1 
Cross-country (5) 95. 8 172.1** 122.7 
Volleyball (4) 81. 0 122.7 86.6 
Softball (8) 92. 1 145.0** 88.6 

A B-1 B-2 Niacin C 

Controls (12) 76.9 73.6 107.7 124.3 129.5 
Dance (4) 168.5** 141.0** 133.3 179.2** 125.5 
Gymnastics (9) 129.2 90.1 107.7 90.7 168.7** 
Basketball (6) 115.8 111.8 140.0** 135.0** 222.5** 
Cross-country (5) 80.1 99.1 130.8 122.0 128.5 
Volleyball (4) 97.6 77.3 84.6 112.1 103.0 
Softball (8) 91.3 107.3 100.0 117.1 140.1** 

Iron Calcium Zinc 
— — 

Controls (12) 56.1* 83.8 37.3* 
Dance (4) 86.1 88.9 66.0* 
Gymnastics (9) 60.6* 98.6 36.0* 
Basketball (6) 72.8 145.8 62.7* 
Cross-country (5) 67.2 120.5 50.0* 
Volleyball (4) 55.6* 56.7* 30.7* 
Softball (8) 62.2* 80.6 31.3* 

* < 66.6% of RDA 
** > 133.3% of RDA 
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College women, whether they are athletic or not, are meeting 

most of the recommended dietary requirements and are within the range 

of 2/3 to 1 1/3 of the RDA for their age groups (Table 6). This find

ing disproves the first hypothesis, which is that there is a signifi

cant difference between the diets of college female athletes and the 

general college female population. 

The second hypothesis of the study, the average dietary intake 

as reflected by percent of ROA fulfilled would be more adequate for 

cross-country runners, basketball players, volleyball players and soft-

ball players than for gymnasts or repertory dancers has also been d1s-

proven (Table 8). In fact, when the subject data 1s analyzed for two 

groups, divided in the above manner, there are no significant differ

ences 1n dietary Intake except for caloric and vitamin A Intake. There 

1s also a difference in body weight and percent body fat (Table 8). 

The groups were evaluated for frequency of dietary intake 

greater than 1333; or less than 66% of the ROA. They were ranked in 

order of those with the highest to the lowest nutrient intake. The 

ranking of the groups follows: 

1. Repertory dance 

2. Basketball 

3. Cross-country 

4. Gymnastics 

5. Softball 

6. Volleyball 

7. Control subjects. 
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Table 8. Comparison of a female control group with female 
athletic groups for nutrient intake at the University of Arizona from 
1985-1986.—BB = basketball; CC = cross-country; VB = volleyball; SB = 
softbal 1. 

Dance Gym BB CC VB SB 
(n =4) (n = 10) (n =6) (n = 7) (n =4) (n = 7) 

Age .077 .037* .240 .043* .017* .064 

Weight .426 .068 .060 .979 .036* .003* 

% Body fat .001* .000* .018* 

*
 

00 o
 • .200 .747 

Calories .284 .344 .004* .125 .727 .226 

Protein .475 .022* .389 .433 .163 .567 

Carbohydrate .211 .947 .002* .168 .443 .321 

Fat .748 .405 .022* .169 .847 .055 

A .186 .130 .207 .433 .253 .248 

Thiamin .004# .170 .183 .104 .911 .267 

Riboflavin .433 .862 .185 .259 .390 .719 

Niacin .057 .044* .724 .940 .711 .855 

C .935 .253 .089 .986 .551 .727 

Calcium .792 .445 .038* .088 .337 .945 

Iron .065 .852 .214 .290 .994 .601 

Zinc .405 .838 .030* .096 .438 .336 

* p < .05 
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The data were then compared by dividing the six athletic teams 

into two different groups. The first comparison was made between the 

dancers and gymnasts versus basketball, cross-country, volleyball, and 

softball (Table 10). The second comparison was between dance, basket

ball, and cross-country versus gymnastics, volleyball, and softball 

(Table 11). The expected difference 1n the second comparison is that 

1t would be larger due to the ranking of the groups. In fact, the dif

ferences were smaller. The above Information disproves the hypothesis 

that states that the average dietary Intake as reflected by percent of 

RDA fulfilled would be more adequate for cross-country runners, basket

ball players, volleyball players and softball players than for reper

tory dancers and gymnasts. Ranking of teams was achieved by evaluating 

total calories and number of nutrients with greater than adequate 

intake (+ equals > 133.3% RDA) compared to less than adequate intake 

(- equals < 66.635 RDA). Data for individuals are found 1n Table 11. 

Of the six groups, the basketball players and cross-country 

runners are considered to be the aerobic (endurance) athletes. The 

majority of the activity of the remainder of the groups 1s considered 

anaerobic (nonendurance) and they would be considered nonendurance 

athletes. From the study results, 1t appears that, except for the 

dancers, the endurance athletes have a slightly better nutrient intake 

than the nonendurance athletes. A possible explanation for this is 

that due to the nature of the activities being performed, endurance 

athletes rely heavily on their energy stores. The endurance athlete 

relies on the ability of the aerobic system to transform available 

substrate into usable energy for maintenance of an activity, such as 
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Table 9. Comparison of means for dance and gymnastics vs. 
basketball, cross-country, volleyball, and Softball for nutrient Intake 
and body composition.—BB = basketball; CC = cross-country; VB = 
volleyball; SB = softball. 

RDA Dance, Gym BB,CC,VB,SB 

Weight (lb) 120 117.9 142.1 
% Body fat 19-25 14.3 18.1 
Calories (cal) 1100-2500 1579.0 2056.4 
Protein (g) 44 61.1 69.9 
Carbohydrate (g) 200.1 245.7 
Fat (g) 63.1 95.4 
Cholesterol (mg) <300 162.9 236.4 
Fiber (g) 5.2 4.1 
Vitamin A (IU) 7021.6 4760.8 

B-1 (mg) 1.1 1.13 1.12 
B-2 (mg) 1.3 1.5 1.5 
B-6 (mg) 2.0 .96 .62 
B-12 (mg) 3.0 1.2 1.02 

Folacin (meg) 400 175.7 132.7 
Niacin (mg) 14 15.7 17.1 

C (mg) 60 93.8 90,6 
E (mg) 8 20.4 18.8 

Iron (mg) 18 11.9 11.7 
Calcium (mg) 800 766.5 828.6 
Magnesium (mg) 300 185.4 150.0 
Phosphorous (mg) 800 1153.4 1183.4 
K (mg) 1875-5625 2252.6 2048.4 
Na (mg) 1100-3300 2021.7 2688.9 
% Fat 20-30 35.4 41.7 
% Protein 10-20 15.1 13.6 
% Carbohydrate 50-70 52.2 48.7 
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Table 10. Comparison of means for dance, basketball, and 
cross-country vs. gymnastics, volleyball, and softball for nutrient 
Intake and body composition.—BB.= basketball; CC = cross-country; 
VB = volleyball; SB = softball. 

RDA Dance, BB, CC Gym, VB, SB 

Weight 120 120.3 136.7 
% Body fat 19-25 15.1 17.2 
Calories (cal) 1100-2500 1964.5 1705.0 
Protein (g) 44 74.2 57.4 
Carbohydrate (g) 241.8 206.3 
Fat (g) 82.5 79.0 
Cholesterol (mg) <300 189.5 207.1 
Fiber (g) 4.4 4.3 
Vitamin A (IU) 4976.5 5910.3 

B-1 (mg) 1.1 1.2 1.03 
B-2 (mg) 1.3 1.67 1.32 
B-6 (mg) 2.0 .84 .64 
B-12 (mg) 3.0 1.3 .84 

Folacln (meg) 400 160.2 134.1 
Niacin (mg) 14 18.7 14.0 

C (mg) 60 89.4 88.3 
E (mg) 8 17.7 19.9 

Iron (mg) 18 12.7 10.4 
Calcium (nig) 800 857.6 735.9 
Magnesium (mg) 300 161.8 156.5 
phosphorous (mg) . 800 1201.8 1085.8 
Zinc (mg) 15 7.95 5.4 
K (mg) 1875-5625 2227.6 1920.2 
Na (mg) 1100-3300 2165.4 2588.9 
% Fat 20-30 34.8 41.3 
% Protein 10-20 14.2 13.6 
% Carbohydrate 50-70 47.6 49.6 
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Table 11. Dietary intake of index nutrients for groups of 
women at the University of Arizona from 1985-1986 with greater than or 
less than RDA 

Team/Subject Cals Pro A B-1 B-2 Ca Fe Zn 

Dance 

01 1554 (-) (-) 
02 2251 (+) (+) (+) (-) 
03 2740 (+) (+) (+) (+) (+) 
04 1213 (+) (+) (+) (+) (-) (-) 

Basketball 

05 2394 (+) (-) (-) 
06 3475 (+) (+) (+) (+) (+) (+) 
07 1642 (-) (-) (-) 
08 2795 (+) (+) (+) 
09 2306 (+) (+) (-) (-) 
38 2452 (+) (+) (")  (+) (-) 

Gymnastics 

10 1760 (+) (-) 
11 1240 (-) (-) (-) (-) 
12 1389 (-) 
13 1444 (+) (-) (-) ( - )  
14 1124 (-) (-) (-) 
15 1900 (+) (+) (+) (+) (-) (-) 
16 1706 (-) (-) (-) ( - )  
17 1022 (-) (-) 
18 1289 (-) (+) (-) C-) (-) (-) (-) 
39 1474 (+) (+) 

Volleyball 

26 1882 (+) (+) (+) (-) 
27 1916 (+) (-) (")  (-) (-) (-) (-) 
28 861 (-) (+) (")  (-) (-) (-) (-) 
29 2133 (+) (-) (-) (-) (-) 



Table 11.—Continued. 

Team/Subject Cals Pro B-1 B-2 Thi Ribo Ca Zn 

Cross-countrv 

19 2613 (+) (+) (+) 
20 2722 (+) (+) 
21 1402 (-) C-) (-) 
22 1215 (-) (-) 
23 1815 (+) (+) (+) (+) (+) (-) 
24 1785 . (+) (-) (-) 

25 

Softbal1 

30 1574 (+) (-) (-) 

31 1561 (+) (-) (-) (-) (-) 
32 2563 (+) (-) (-) 

33 2973 (+) (+) (+) (+) (-) 

34 1794 (-) (-) 

35 1234 (-) (-) (-) 
36 1164 C-) (-) (-) (-) (-) (-) (-) 

37 2611 (+) ( —  )  

Controls 

41 1945 (+) (+) (+) (+) (+) (+) ( —  ) 

43 1302 (+) (-) (-) (-) (-) 

45 2427 (+) (+) (+) (-) 
46 1537 (+) (-) (-) 

47 985 (-) (-) (-) (-) (-) (-) 

48 1158 (+) (-) (-) (-) (-) 

49 1823 (+) (+) (-) (-) (-) 
50 1371 (+) C-) C-) (-) (-) (-) (-) 

51 2107 (+) <+) (-) (-) 

52 1406 (+) (-) (-) (-) 

53 1276 (+) (+) (-) (-) (—) 

(+) > 133.3% of RDA 
(~) < 66.6% of RDA 
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running for an extended period of time. The nonendurance athlete, who 

achieves a higher wprkrate, relies primarily on energy supplied by 

muscle stores of glycogen. Nevertheless, 1t 1s difficult to explain 

why one group of athletes, who happen to be endurance athletes, has a 

slightly "better" nutrient intake than the nonendurance athletes. 

Two areas of interest to be pointed out are those of iron 

Intake and zinc Intake. These two minerals are the only nutrients 

that were found to have consistently low intakes among most all of the 

groups. As previously mentioned, iron Intake, especially for women, is 

very essential. Iron aids in the utilization of energy, combines with 

protein to form hemoglobin, prevents the development of nutritional 

anemia and Its accompanying fatigue, increases resistance to infection, 

and functions as a component of the enzymes Involved 1n tissue respi

ration. As found 1n this and numerous other studies, iron deficiency 

is a very common problem among women athletes. The stages of iron 

deficiency according to Parr et al. (74), can be found 1n Table 12. 

Although the implications of Stage I or II iron deficiency on perfor

mance are unclear, 1t 1s likely to reduce work capacity in continuous 

aerobic activities (74). In their study, Parr et al. speculated that 

Stage I iron deficiency 1s related to reduced dietary Iron Intake, 

reduced absorption, or Increased Iron loss. So far, the consequences 

of latent iron deficiency on athletic performance have not been docu

mented and verified. Therefore, 1ndiscr1m1nant use of vitamin and 

mineral supplements should be discouraged (74). 

The other essential mineral that was less than or equal to 66* 

of the RDA for every group tested was zinc. Z1nc is widely distributed 



Table 12. Stages of Iron deficiency* 
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Stage 
Method of 
Detection 

Physiological 
Consequence 

1. Iron depletion 

2. Iron deficiency 
erythropoiesis 

3. Iron deficiency 
anemia 

Serum ferritin 

Serum irons have 
Total iron-binding 
capacity 
Transferrin 
saturation 

Hemoglobin 
RBC count 
Hematocrit 
Mean cell 
hemoglobin 
concentration 

Depletion of iron stores 
in liver, spleen, and 
bone marrow 

Iron stores have been 
depleted, and levels of 
iron carried in the 
plasma decrease and 
transferrin formation 
in the liver increases. 

Total iron-binding 
capacity increases to 
levels of 400 to 500 
mcg/in 1. 

Percent saturation of 
transferrin with iron 
falls from a mean of 30% 
to about 15% to 18%. 

Hemoglobin concentration 
falls below 12 g/100 ml. 
The degree of iron 
deficiency anemia can be 
evaluated with additional 
blood data. 

a. Parr et al. (74). 



60 

in the tissues and functions as a component of key cell enzymes (110). 

It was not clear why zinc deficiency was so prevalent 1n this study. 

Zinc is found in many protein foods Including beef, chicken, grain 

products and vegetables. With the higher than recommended protein 

intake, adequate vitamin A intake, and adequate vitamin B-1 and niacin 

levels observed in this study, 1t is unexpected that zinc intake would 

be so low. Two questions are raised. The first is "To what extent 

have foods, in general, been analyzed for zinc content?" The second 

question is "Did the data base used to analyze estimated dietary intake 

contained complete information for zinc content of the various food 

items?" Calculation of zinc intake for one subject was performed by 

hand in order to see how the data base compared to U.S.D.A. Handbook 8. 

The EVRYDIET Program actually reflected a higher zinc intake of the 

food Items than did Handbook 8. It 1s possible that Handbook 456, 

which is what the EVRYDIET program is based on, may be a more up-to-

date analysis of food Items and contain a more accurate estimation of 

zinc content in a greater number of food Items than is Handbook 8. The 

most likely reason for such a widespread zinc deficiency in this study 

1s due to the number of foods reported to be eaten which have not yet 

been analyzed for zinc content. 

There were a number of women from each group who were taking 

vitamin and/or mineral supplements (Table 13). It appears that the two 

groups who have the lowest percent body fat, the repertory dancers and 

gymnasts, have the highest number of participants taking vitamin and/or 

mineral supplements. Of all the athletic groups, 1t is likely that 



61 

Table 13. Percentages for groups of women at the University 
of Arizona from 1985-1986 who regularly use vitamin and/or mineral 
supplements 

Group (n) Percent of Athletes 

Dance (4) 50.0 

Gymnastics (9) 55.6 

Basketball (6) 16.7 

Cross-country (5) 42.9 

Volleyball (4) 25.0 

Softball (8) 25.0 

Controls (12) 27.3 

these women watch their weight more closely than other groups because 

of the activities 1n which they participate. It is Important for them 

to be lightweight yet strong and with calorie Intakes of less than 2000 

per day it may be necessary for them to take vitamin or mineral supple

ments to achieve the RDA of the essential nutrients. The cross-country 

runners were also noted to be taking supplements in larger percentages 

than the rest of the groups. There 1s controversy about vitamin and 

mineral supplementation, but generally it is believed that unless there 

1s a specific deficiency, it 1s preferable to obtain the essential 

nutrients in the form of food. 
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Beliefs and Nutrition Knowledge 
of Athletes 

The questionnaire was divided Into seven areas. Along with 

demographic Information, beliefs about body image, knowledge about the 

basic four food groups, beliefs about what should be included 1n their 

diets, beliefs about how diet affects performance, and beliefs about 

the need for nutritional education were assessed. The following 

observations were made: 

1. Most felt they were over their optimal weight (86%). 

2. Most agreed that fasting was not an effective method of weight 

loss, and that eating smaller amounts of food was a good way to 

lose weight (82%)-

3. Reactions were varied on whether or not vitamin and/or mineral 

supplements were important, even if eating a well-balanced diet 

(50%). 

4. There was overall agreement that there is an optimal weight for 

peak performance (89%). 

5. The majority agreed that a well-balanced diet would Improve 

their performance (71%) and that they felt better after their 

competition or performance (70%). 

6. The majority felt that without eating a well-balanced diet, 

that they might not reach peak performance (64%). 

7. The majority wanted more information on how diet effects 

training and competition (79%). 

8. There were mixed reactions on the need to increase caloric 

intake with training (50%). 
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9. The majority wanted more Information on eating a well-balanced 

diet (64%)> nutrition (75%), and weight control (82%). 

10. Of the athletes questioned 55.6% felt that they were over

weight, 40.1% considered themselves the correct weight, and 

3.7% considered themselves to be underweight. 

It was encouraging that the athletes expressed an awareness of how 

their diets effected their training and competition as well as the 

expression of need for additional education in the areas of diet, 

nutrition, and weight control. Overall, there was a majority of women 

who felt that it was not possible to reach peak performance without 

eating a well-balanced diet (79%), that without eating a well-balanced 

diet one would not reach peak performance (62%), and that they could 

alter their performance by altering their diet (54%). The majority 

of subjects also believed that they needed to learn more about eating a 

well-balanced diet, about nutrition, and about diet in relation to Its 

effect on training and competition. When the women were questioned 

about the role of their diet 1n training and performance, the majority 

of athletic women Indicated that they did believe that their diets 

played an Important role in training and performance. Therefore, the 

third hypothesis has also been disproven. It stated that there would 

be a minority of women who believe that diet and nutrition are 

important factors in training and competition. 

Discussion of Findings 

The body composition measurements 1n this study were similar to 

previous studies (30, 66, 88, 111). 
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The range of mean energy Intake among groups in this study was 

from 1434-2510 calories. This data are consistent with that from a 

number of other studies with female athletes (11, 17, 26, 85). The 

mean nutrient intake of these groups of college students was found to 

be generally adequate, except for Iron and zinc Intake. The gymnasts 

were somewhat low in nutrient Intake according to the RDA, as were the 

control subjects. This is not unusual according to previous studies 

(41, 48, 72, 85). 

Protein, carbohydrate, and fat intake 1n this study are also 

consistent with the findings of the other studies mentioned above. 

Depending on the type of athlete and their size, there will be a 

variation 1n intake of these dietary components (41). According to 

previous studies, protein intake appears to be lower among endurance 

athletes, while power and strength athletes consume a larger percentage 

of their energy as protein (85, 89). The findings in the present study 

were not consistent with this observation. Protein intake 1n the 

athletes studied appeared to correlate more closely with caloric 

Intake. The overall increased protein intake, compared to the RDA, is 

consistent with previous studies (11, 53, 99). 

The athletic groups in the present study took in a greater 

percentage of their calories as carbohydrate than the control group, 

approximately the same percentage of calories as protein, and a 

slightly less percentage of their calories as fat than the control 

group. These results are consistent with previous studies (85, 89). 

There is no direct evidence of an increased utilization, 

destruction or excretion of vitamins in association with participation 
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in sports activities. It is, however, accepted that the need for B 

vitamins is increased by hard exercise (11). There has been dis

cussion of the possible deterioration of physical performance with 

restricted intake of B vitamins, particularly thiamin (63, 64). In 

this study, except for the volleyball team and the control subjects, 

all groups were considered to have adequate intake of the B vitamins. 

The results of B-v1tam1n intake 1n the present study are consistent 

with previous studies (53, 99). 

Of the seven groups evaluated in the present study, three of 

them were over the RDA for vitamin A with three being at-or just 

slightly below the recommendation. This is in opposition with find

ings of other researchers who have reported intakes below recommended 

levels (45, 82, 85). High values of vitamin A intake were observed in 

one study (53). The higher vitamin A intake was attributed to regular 

consumption of fruits and vegetables. That would be a probable 

explanation in the present study as well. 

Niacin intake of college age women has been investigated 1n 

a number of studies, but none of them reported this nutrient to be a 

problem. The present study is 1n agreement with these results. 

Low mean intakes of vitamin C have been found in other stud

ies (45, 68, 96, 103); however in the present study, vitamin C intake 

was found to be greater than the RDA for every group tested. High 

vitamin C intakes have also been found by other investigators (53, 

85, 114). High vitamin C Intake may also be attributed to the regular 

consumption of fruit and large amounts of fluid 1n the form of 

juice. 
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Except for the volleyball and basketball teams, all groups 

were taking in less than the RDA for calcium. The basketball team was 

taking In, on the average, nearly 300 mg more calcium per day than is 

recommended. The RDA for calcium used in this study was 800 mg. The 

other five groups were found to be deficient 1n calcium Intake ranging 

from 450 to 790 mg. This 1s inconsistent with some of the previous 

data (85) and consistent with other studies (36, 45, 60, 96, 114). 

All of the studies reviewed indicated mean intake of iron to be 

below the RDA (11, 17, 36, 45, 60, 63, 66, 68, 72, 74, 81, 85, 96, 103, 

114). The present study is consistent with these results. Endurance 

runners and sportswomen 1n general are at the greatest risk for Iron 

depletion. They may have depleted iron stores without obvious anemia 

(11, 41). A number of factors have been thought to contribute to iron 

deficiency in female athletes including Increased iron loss associated 

with heavy sweating (75), haemolysis (51), and hematuria (18, 32). 

Iron deficiency appears to be the slnglemost common nutritional 

deficiency with effects on athletic performance. 

With a few exceptions, the estimated dietary intakes of the 

athletic groups were adequate when compared to the RDA. It was 

expected that there would be a larger difference between the diets of 

the general female college student and the female college athlete. For 

some groups this was true and for others it was not. The reason for 

the variation in dietary intake among groups can be explained by the 

variation in the types of activities performed as well as the frequency 

and intensity of performance of the activities 1n practice and compe

tition. It is difficult to generalize when speaking of six athletic 



groups whose energy requirements are very different. Although there 

were some Individuals with very low intakes of some of the essential 

nutrients, it is unknown whether those intakes are reflective of their 

normal diets. Subjects with very low Intakes were 1n the minority in 

the present study. The volleyball team, the gymnasts, and the controls 

took 1n the least number of calories, yet the volleyball team seems to 

have lower intakes on more essential nutrients than any other group. 

Although the softball team had an adequate caloric intake, they too 

were deficient 1n several essential nutrients. This would point out 

the importance of quality of dietary intake as opposed to quantity as 

discussed earlier (59). It was found in the present study that, in 

general, the athletic groups had better estimated dietary intakes than 

was originally anticipated, and overall, are eating better than the 

average female college student. 

Eighty-six percent of the women in this study felt they were 

over their optimal weight. This 1s not an unusual finding and is in 

agreement with others who have assessed optimal weight and body image 

(42, 65, 93, 99, 102). Eighty-nine percent agreed that there was an 

optimal weight for performance. It is unknown what the optimal body 

compositions would be for the sports studied. Compared to athletes 

previously tested the gymnastics, basketball, cross-country, and 

volleyball team members all had lower percent body fats than their 

counterparts measured by Fleck and Wllmore (Table 1). There are 

studies to suggest that there 1s an appropriate weight, or percent 

lean body mass, to be achieved in order to be successful 1n a particu

lar sport (111). Most of the athletes 1n this study (8935) agreed with 
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this concept. With this in mind, 1t may be of concern that the general 

feeling among women athletes 1s that they are still too heavy. It was 

noted, however, that only 11% would use fasting as a method of weight 

loss. This could have been because of the belief that without eating a 

well-balanced diet that they might not perform their best. Fifty per

cent of the women agreed with this statement. Also, 50* of the women 

agreed that there was a need to Increase caloric intake to provide 

energy for Increased activity. This is consistent with past studies 

(11, 20, 28, 63, 72, 88, 108). Although it is difficult to document, 

researchers agree that a well-balanced diet could make the difference 

1n the final outcome of a competition between two otherwise comparable 

athletes (1, 20, 88, 108). 

Vitamin and/or mineral supplementation occurred 1n every group 

and was greatest among dancers (50J6), gymnasts (55.6%), and cross

country runners (42.9%). Unless vitamins or minerals are taken 1n 

excess, they are not considered harmful and may be of some Importance 

for those not eating the recommended nutrients each day. The gymnasts 

would be one example. The other groups 1n this study that could have 

possibly benefitted from vitamin and/or mineral supplementation, due 

to their low intake of essential nutrients, were the volleyball and 

softball teams. It 1s said that supplementation of the diet with 

either single or multivitamin preparations containing B-complex vita

mins, vitamins C or E does not Improve physical performance 1n ath

letes consuming a well-balanced diet (98) and many studies have 

reported that vitamin supplementation 1n the face of an adequate 



diet is unnecessary (63, 72, 95). Despite the adequacy of their 

normal diet, the use of dietary supplements, particularly multi

vitamins, minerals, and protein, without Indication of their need, 

appears to be extremely widespread among athletes (11, 15, 24, 50, 

85, 89). 

The desire for additional education 1s obvious. Sixty-four 

percent of the women wanted more information on eating a well-

balanced diet, 75% wanted more information on general nutrition 

and 82% wanted to know more about weight control. Every athlete 

would likely benefit from a structured nutritional education program 

designed with the athlete in mind. There are specific areas of 

concern for athletes and it seems that they are not receiving the 

information they need and desire. This need has also been previously 

identified (3, 13, 48, 87). 
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CHAPTER 5 

SUMMARY AND CONCLUSIONS 

The purpose of this study was to describe what female athletes 

are actually eating and to determine the nutritional adequacy for the 

subjects as individuals and as members of seven athletic groups. 

Specifically, age, height, weight, and percent body fat were measured. 

Estimated dietary intake in the form of calories, protein, carbohy

drate, fat, vitamin A, vitamin B-1 (thiamin), vitamin B-2 (riboflavin), 

niacin, vitamin C, Iron, calcium, and zinc were analyzed. Beliefs 

about body image, nutrition and performance, nutrition knowledge, and 

the need for nutrition education were evaluated. Thirty-nine college 

women participating in collegiate athletics and eleven control sub

jects, in summer school, between the ages of 19-38 years volunteered 

to participate in the study. 

Weight, height, and body composition were assessed and percent 

body fat was estimated from skinfolds. Four food logs were completed 

and returned upon notification on random days. They were analyzed 

using the EVRYDIET program and averaged to produce one set of dietary 

intake data per individual. These data were grouped according to sport 

then compared. A nutritional questionnaire was completed by each 

subject. The statistical significance of mean differences between the 

groups were evaluated by independent t-tests for the selected variable 

studied. 



Summary of the Findings 

Findings in the study include the following: 

Percent body fat ranged from 13.6% to 21.7% with groups 

ranked from lowest to highest in the following order: 

gymnastics, dance, cross-country, basketball, volleyball, 

softbal1. 

All of the groups were within the RDA for the number of 

calories they were consuming per day. The athletes with 

the highest calorie intake were the basketball players 

(119.5% RDA) and those with the lowest Intake were the 

gymnasts (68.3% RDA). 

Protein Intake for all groups was from 20-40 g higher per 

day than the RDA of 44 g. The dancers and basketball players 

took in the most followed by cross-country runners, softball 

players, gymnasts, and volleyball players. 

The only group to take in greater than the recommended amount 

of carbohydrate was the basketball team. All other groups, 

except the controls, took in recommended amounts of 

carbohydrate. 

The highest fat intake was observed 1n the basketball team and 

the lowest in the gymnasts. All other groups were within the 

range of the norms and control group. The difference was 

significant for the dancers (p = .04). 

The dancers took in the most vitamin A and the lowest vitamin A 

intake was seen in the cross-country runners. All other groups 



were within the RDA. This is one of the four main index 

nutrients. 

7. All groups met or exceeded adequate intake of vitamin B-6, 

another of the four main index nutrients. 

8. Vitamin C, another main index nutrient, was found to be 

ingested in higher than recommended amounts by all athletic 

groups except the volleyball players. 

9. All athletic groups were significantly below the RDA for iron, 

the fourth major index nutrient. 

10. The volleyball players had the lowest calcium intake at just 

over half the RDA. The two groups that exceeded the RDA for 

calcium were the cross-country runners and the basketball 

team. 

11. All groups had low zinc intakes with the lowest being the 

volleyball and softball teams. 

12. There were significant differences 1n intakes between lean 

(< 16% fat) and non-lean (> 16% fat) athletes for three of 

the four main Index nutrients (protein, iron, and vitamin C). 

13. In general, college women, whether they are athletic or not, 

are meeting most of the recommended dietary requirements and 

are within 2/3 to 1 1/3 of the RDA for their age group. 

14. The endurance athletes (basketball players, cross-country 

runners) have a slightly better nutrient intake than the non-

endurance (dance, gymnastics, volleyball, softball) athletes. 

15. Vitamin and/or mineral supplements were being taken by women 

from all groups, but the groups with the highest number of 
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participants taking supplements were also the leanest groups 

(dancers and gymnasts). 

16. Most of the women (86%) considered themselves over their 

optimal weight and 89* thought that there was an optimal 

weight for peak performance. Half of the women agreed that 

without a well-balanced diet, they might not perform their 

best. 

17. More information on nutrition (75%), eating a well-balanced 

diet (64%), and weight control (.82%) was desired by the 

athletes. 

Conclusions 

Based on the results of this study, the hypothesis that there 

is a significant difference between the diets of college female 

athletes and the diets of the general college female population 1s 

rejected. There is no significant difference in their nutrient intake 

except for carbohydrate, fat, and calcium intake for the basketball 

players and niacin intake for the gymnasts. 

The hypothesis stating that the average dietary intake as 

reflected by percent of RDA fulfilled would be more adequate for 

cross-country runners, basketball players, volleyball players and 

softball players than for repertory dancers and gymnasts was rejected 

as there were no significant differences. 

More than 50% of athletic women consider their diet and 

nutrition to be important factors in training and competition. The c 
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hypothesis that less than 50% of athletic women would agree with this 

and, therefore, must be rejected. 

Recommendations 

Nutrition, dietary intake, and weight control are all areas of 

great importance to an athlete who is 1n training and competing regu

larly. The diet 1s something that can be successfully manipulated to 

alter the performance of an athlete. Because there is much misinfor

mation, faddism, and mythology surrounding nutrition today, 1t is 

necessary that the athlete be properly and adequately informed about 

energy utilization and nutrition so that she can make wise decisions 

about the manipulation of her own diet. Nutrition education should 

be emphasized by parents, coaches, and trainers and be instituted by 

professionals or paraprofessionals who have been educated to give 

reliable, scientifically-based nutritional information. 

Further study of the dietary intake and nutritional status of 

athletes is recommended with the following suggestions: 

1. The sample size should be larger with random selection. 

2. Completed food logs should be tested for reliability and 

accuracy of measurement and recording of food items. 

3. A database which is routinely used for research purposes 

should be selected to analyze the estimated dietary Intake 

data. 

4. Evaluation of other women's athletic teams should be included. 

5. A means to offer education for every athletic team should be 

instituted and a repeat study should be done to evaluate the 
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effectiveness of the nutrition education program developed for 

the athletes. 

6. Information based on this and further studies should be 

distributed throughout the athletic population. 



APPENDIX A 
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Department of Exercise and Sport Sciences 
University of Arizona 

SUBJECT INFORMED CONSENT 
FOR THE STUDY OF FOOD PREFERENCES IN THE FEMALE ATHLETIC POPULATION 

You are being invited to participate in a research study to 
describe food preferences among females Involved in college athle
tics. You have been chosen because you are a member of an athletic 
population between the ages of IB and 22 years. The anticipated 
number of participants'in. this study is 75. 

If you agree to participate, you will be asked to have some 
body measurements taken Including height, weight • and five skinfolds. 
You will be asked to complete four 1-day food preference lists on 
randomly selected days during your competitive/performing season 
and/or four 1-day preference lists on randomly selected days during 
your noncompetitive/nonperforming season. You will be asked to 
attend a training "session on the food preference forms prior to being 
asked to complete them. You will also be asked to complete a 
nutrition knowledge and attitude questionnaire. 

The body measurements will be done in the Varsity Athletic 
Training Room In McKale Center. Skinfold measurements will be taken 
by gently pinching your skin at different locations'and using a 
special instrument that will give a thickness measurement. 

The food preference lists will be filled out on randomly 
selected days. You will be notified of the day you should complete 
the form by telephone. 

The benefits to the participants involved Include an estimate 
of body composition status and an Individual, overall evaluation of 
food preferences of the six athletic teams involved. However, the 
significance of the study lies In a potentially greater understanding 
of whether there Is a difference in food preference during the 
competitive season, and in some cases, as compared to the 
noncompetitive season, and how food preferences might effect body 
composition. 

Participation Is completely voluntary and data will be handled 
confidentially. 

I have read the preceeding description and understand the 
nature of the proposed research activity I am to be involved in. I 
have been Informed of the need for the research as well as the 
nature, demands, risks, and benefits of the project. I understand 
that the results of the study may be published, and if so, that ay 
anonymity will be maintained. I understand that I may ask questions 
and that I am free to withdraw from the project at any time without 
incurring ill will. I also understand that this consent form will be 
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filed in an area designated by the Human Subjects Committee with 
access restricted to the principle investigator or authorized 
representative of the particular department. A copy of this consent 
form will be given to me upon request. 1 understand that Kim 
Dunnington (577—2315) will provide more information whenever 
necessary. 

Subject's Signature Date_ 

Subject's Telephone Number 

I have carefully explained to the subject the nature of the 
above project. Z hereby certify that to the best of my knowledge the 
subject who is signing this consent form understands clearly the 
nature, demands, benefits and risks involved in participating in this 
study. 

Investigator's Signature, Date 
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FOOD PREFERENCE LOG 

YOUR FOOD PREFERENCE LOG 
WILL BE USED TO HELP CATEGORIZE AND EVALUATE 
WHAT TODAY'S FEMALE ATHLETES PREFER TO EAT. 

PLEASE FOLLOW DIRECTIONS CAREFULLY. 

Complete the top Information section of your 
FOOD PREFERENCE LOG. 

TIME: List the time you consumed the food or beverage 

FOOD OR BEVERAGE: Write the name of the food or beverage 

AMOUNT: List amount eaten or drank in ounces (oz), teaspoons 
(tsp), tablespoons (tbsp), cups (C.) or parts of cups 
(1/4 C., 1/3 C., 1/2 C., 1/4 C.) or units such as 1 
slice of whole wheat bread, 1 raw orange, (see example). 

DESCRIPTION AND 
PREPARATION: Describe methods used to prepare the food or 

beverage. Examples: Baked, steamed, canned fresh, 
frozen, raw, with sauce, gravy, or dressing. 
Include brand names or fast-food and restaurant 
names when possible. 

SAMPLE FOOD LOG 

TIME 

toon 

FOOD/BEVERAGE 

j&sln Qrnri 
6urcoX 

Wit-

ChMur cke-e-sc 

Oidt" Pepsi 

Chocok+e. cUp 
Cog ties 

AMOUNT 

z/ac. 

I rviei. 

'/z. d. 

Z slices 

Islicc. 

|L<rŷ > 

3 

DESCRIPTION/PREPARATION 

tortcewfrq+e. 

Nabisco 

• rau/f peded 

2°lo 

Vf " 4̂ ck- - Mc 
\xMtaJr . 

jwocssQ. 

2.'1 M <tiam &hr 

OFFICE 
USE 



Examples -for listing AMOUNTS o-f FOOD/BEVERAGES 

oz= ounce 
tsp= teaspoon 
tbsp= tablespoon 
c= cup 
1b= pound 

1 c » 8 oz 
1 1 b = 16 oz 
I p t = 2 c 
1 lb = 2 c 

1 tbsp = 3 tsp 
I c = 14 tbsp 

1 cup— —8 oz. 

% cup 

Vfecup— 

V* cup 

—6oz. 

—4oz. 

—̂202. 

Measuring Cup 

£ 

Thicknesses 

This Thick-% = 1 oz. 

This Thick-vs = 2 oz. 

Ruer 
This Thick-%" = 3oz. 



Please return the completed FOOD PREFERENCE LOG to Ina Gitting's 
Building, Rm. as soon as possible the morning following the 
completion of the form- Thank you. 

Print requested information. 

Name Date of FOOD LOG 

Phone 

Age years Height feet inches 

Current weight pounds 

First day of your last menstrual period 

Is this a typical day's food consumption? 

Is this a typical day's activity level? 

NUTRIENT SUPPLEMENTS 
If you take nutrient supplements (vitamins, minerals, protein 
power or tablets, etc.) list them below. If possible, attach the 
labels to your FOOD PREFERENCE LOG. 

BRAND NAME NUTRIENT CONTENT OF PILL/CAPSULE NUMBER TAKEN DAILY 

ACTIVITY 
Place an X in the box for the appropriate time and activity level. 

ACTIVITY LEVEL TIME 
1 2 3 4 S 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 
A A A A A A A A A A A N P P P P P P P P P P P M 

Sleeping 

Verv Liaht 

Licjht 

Moderate 

Heaw 



83 

FOOD PREFERENCE LOG 

TIME FOOD/BEVERAGE AMODHT DESCRIPTIOH/PREPARATIOH 
OFFICE 
USE 
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University of Arizona 

Department of Exercise and Sports Science 

To : Study Participant 

From: Kim Dunnington 

Re : Study of Dietary Intake of College Female Athletes 

I would like to thank you for volunteering to participate 1n the 
study. The final part of the study, as I initially explained, 1s the 
completion of a short questionnaire on beliefs and background 
information. Please complete this and return it within the next week 
to the same envelope that the food logs were returned to. This final 
portion of the study 1s very important in the completion of the final 
results. Therefore, your Immediate attention to the questionnaire 
would be appreciated. 

Analysis of the data is not yet complete, and the results are not yet 
available. Please be sure to include your permanent address in case 
the results are unavailable before summer break. You will receive your 
results as soon as possible. 

Please feel free to contact me 1f you have any questions about any part 
of the study. Again, I thank you for your participation. 

Kim Dunnington 
577-2315 



NUTRITIONAL BELIEFS AND SUBJECT BACKGROUND INFORMATION 

K. S. Dunnlngton 
March 27, 1986 

Name Age 

Address Phone 

Permanent Address 

Freshman Sophomore Junior Senior 

Number of years of participation in collegiate sports 

Current weight Optimal weight 

Optimal weight at peak performance 

I eat (1 2 3 4 5 6 other) meals per day. (Explain other below) 

I (do/do not) use fasting (abstaining from food) as a means of weight 
control. 

If I do use fasting as a means of weight control I fast, on the 
average, (1 2 3 4 5 6 other) times per week. (Explain other below) 

I am trying to (lose/gain/maintain) weight. 

I (do/do not) have regular menstrual cycles. 

There are usually days between my menstrual cycles. 

I have had periods 1n the past year. 

I was years old when I started menstruating. 

I (always/sometimes/never) take vitamin supplements. Number per day . 

Brand names of supplement(s) 

I (always/sometimes/never) take mineral supplements. Number per day . 

Brand names of supplement(s) 



Please answer every question. Circle the appropriate letter. 
1=strongly agree, 2=agree, 3=neutral, 4=disagree, 5=strongly disagree) 

1. I believe that I have a certain weight where I 
perform best. 12 3 4 5 

2. I believe that I am currently under my optimal weight 12 3 4 5 

3. I believe that I am currently over my optimal weight 12 3 4 5 

4. I believe that I am currently at the right weight 
for peak performance 12 3 4 5 

5. I believe that fasting is an effective means of 
weight loss 12 3 4 5 

6. I believe that eating smaller amounts of everything 
is a good way to lose weight. 12 3 4 5 

7. If I wanted to lose weight I would: 
stop eating protein (milk, meat, eggs) 12 3 4 5 
stop eating carbohydrates (bread, cereal, fruit, 
vegetables) 12 3 4 5 

stop eating fat (butter, margarine, oil, fried 
foods) 12 3 4 5 

stop taking vitamins 12 3 4 5 
• stop drinking water 12 3 4 5 

8. I believe that protein is the most important part 
of my diet. 12 3 4 5 

9. I believe that carbohydrates are the most important 
part of my diet. 12 3 4 5 

10. I believe that fat is the most Important part of , ,4-
my diet 12 3 4 5 

11. I believe that water is the most important part of 
my diet. 12 3 4 5 

12. I think that vitamins are the most important part 
of my diet. 12 3 4 5 

13. I believe 1t is important to take vitamin supplements. 12 3 4 5 

14. I believe it is important to take mineral supplements. 12 3 4 5 

15. I believe that if you are eating a "well-balanced 
diet" that you should still take vitamin and/or 
mineral supplements. 12 3 4 5 

16. I believe that if I take vitamins and three or 
more minerals that I will perform better. 12 3 4 5 
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17. I believe that when I eat a "well-balanced diet," 
that I perform better. 1 2 3 4 5 

18. I believe that when I eat a "well-balanced diet," 
that I feel better overall after my competition 1s 
over. 1 2 3 4 5 

19. I believe that if I don't eat a "well-balanced diet," 
that I might not reach peak performance. 1 2 3 4 5 

20. I believe that I can alter my performance by altering 
my diet. 1 2 3 4 5 

21. I would like to learn more about how my diet affects 
my performance in training and competition. 1 2 3 4 5 

22. I am aware of how my diet affects my athletic 
performance. 1 2 3 4 5 

23. I bslieve that you can reach peak performance 
without eating a "well-balanced diet." 1 2 3 4 5 

24. I believe that I am currently eating a "well-
balanced diet" most of the time. 1 2 3 4 5 

25. I believe that I am currently not eating a "well-
balanced diet" most of the time 1 2 3 4 5 

26. A "well-balanced diet" for someone of my age includes: 
2 servings of MEAT each day 
4 servings of MILK each day 
4 servings of BREAD or CEREAL each day 
4 servings of FRUIT or VEGETABLES each day 

1 2 
1 2 
1 2 
1 2 

3 
3 
3 
3 

4 
4 
4 
4 

5 
5 
5 
5 

27. I believe that because of training and competition 
I need more calories than someone my age that isn't 
so active 1 2 3 4 5 

28. I believe that I need to learn more about eating 
a "well-balanced diet." 1 2 3 4 5 

29. I would like to learn more about nutrition. 1 2 3 4 5 

30. I would like to learn more about weight control. 1 2 3 4 5 

31. I think I am: overweight for mv height 
underweight for my height 
correct weight for my height 

32. Compared to other girls my height, I am: too heavy 
too light 
average 



APPENDIX D 

QUESTIONNAIRE—CONTROL SUBJECTS 
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NUTRITIONAL BELIEFS AND SUBJECT BACKGROUND INFORMATION 

K. S. Dunnington 
June 12, 1986 

Name Age 

Address Phone 

Permanent Address 

Freshman Sophomore Junior Senior 

Number of years of participation 1n collegiate sports 

Current weight Optimal weight 

Optimal weight at peak performance 

I eat (12 3 4 5 6 other) meals per day. (Explain other below) 

I (do/do not) use fasting (abstaining from food) as a means of weight 
control. 

If I do use fasting as a means of weight control I fast, on the 
average, (1 2 3 4 5 6 other) times per week. (Explain other below) 

I am trying to (lose/gain/maintain) weight. 

I (do/do not) have regular menstrual cycles. 

There are usually days between my menstrual cycles. 

I have had periods in the past year. 

I was years old when I started menstruating. 

I (always/sometimes/never) take vitamin supplements. Number per day . 

Brand names of supplement(s) 

I (always/sometimes/never) take mineral supplements. Number per day 

Brand names of supplement(s) 
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Please answer every question. Circle the appropriate letter. 
(1=strongly agree, 2=agree, 3=neutral, 4=disagree, 5=strongly disagree) 

1. I believe that I am currently under my optimal 
weight. 1 2 3 4 5 

2. I believe that I am currently over my optimal weight. 12 3 4 5 

3. I believe that I am currently at the right weight 
for peak performance. 12 3 4 5 

4. X believe that fasting 1s an effective means of 
weight loss. 12 3 4 5 

5. I believe that eating smaller amounts of everything 
1s a good way to lose weight. 12 3 4 5 

6. If I wanted to lose weight I would: 
stop eating protein (milk, meat, eggs) 12 3 4 5 
stop eating carbohydrates (bread, cereal, fruit, 
vegetables) 12 3 4 5 

stop eating fat (butter, margerine, oil, fried 
foods) 12 3 4 5 

stop taking vitamins 12 3 4 5 
stop drinking water 12 3 4 5 

7. I believe that protein is the most important part of 
my diet. 12 3 4 5 

8. I believe that carbohydrates are the most Important 
part of my diet. 12 3 4 5 

9. I believe that fat 1s the most Important part of my 
diet. 12 3 4 5 

10. I believe that water is the most important part of 
my diet. 12 3 4 5 

11. I think that vitamins are the most Important part of 
my diet. 12 3 4 5 

12. I believe it Is important to take vitamin supplements 12 3 4 5 

13. I believe it is important to take mineral supplements 12 3 4 5 

14. I believe that 1f you are eating a "well-balanced diet" 
that you should still take vitamin and/or mineral 
supplements 12 3 4 5 

15. I believe that I am currently not eating a well-
balanced diet most of the time. 12 3 4 5 
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16. I believe that I am currently not eating a "well-
balanced diet" most of the time 12 3 4 5 

17. A "well-balanced diet" for someone of my age includes: 

2 servings of MEAT each day 12 3 4 5 
4 servings of MILK each day 12 3 4 5 
4 servings of BREAD or CEREAL each day 12 3 4 5 
4 servings of FRUIT or VEGETABLES each day 12 3 4 5 

18. I believe that I need to learn more about eating a 
"well-balanced diet." 12 3 4 5 

19. I would like to learn more about nutrition. 12 3 4 5 

20. I would like to learn more about weight control. 12 3 4 5 

21. I think I am: overweight for my height 
underweight for my height 
correct weight for heitht 

22. Compared to other girls my height, I am: too heavy 
too light 
average 
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EVRYDIET: A Nutrition and Diet Guide Apr 28, 1986 
From EVRYWARE 

Nutritional Analysis for 32 

Average of 4 days 

PERCENT OF RDA FOR FOOD EATEN: 3/27/86 TO 4/28/86 

NUTRIENT QUANTITY 0% 100% 200% 

Carbohydrate 323 9 No RDA for this nutrient 
Cholesterol* 159 9 No RDA for this nutrient 
Fiber* 3.4 g No RDA for this nutrient 
Food Energy 2563 Cal No RDA for this nutrient 
Protein 77 9 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 175% 
A* 2644 IU XXXXXXXXXXXXXXXX 66% 
Thiamin* 1.23 mg XXXXXXXXXXXXXXXXXXXXXXXXXXX 112 
Riboflavin* 1.36 trig XXXXXXXXXXXXXXXXXXXXXXXXX 104% 

47 meg XXX 12% 
20.1 mg XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 144% 

B-6* 360 meg XXXX 18% 
B-12* 2.59 meg XXXXXXXXXXXXXXXXXX 86% 
C* 48 mg XXXXXXXXXXXXXXXXX 80% 
E* 14.05 mg XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 176% 
Calcium* 784 mg XXXXXXXXXXXXXXXXXXXXXX 98% 
Iron* 12.6 mg XXXXXXXXXXXXXXXX 70% 
Magnesium* 123 mg XXXXXXXXXX 41% 
phosphorus 1335 mg XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX167% 
Zinc* 7.03 mg XXXXXXXXXXX 47% 
Potassium* 1702 mg No RDA for this nutrient 
Sodiuum* 2313 mg No RDA for this nutrient 
Fat 109 g No RDA for this nutrient 
Saturated* 28 g No RDA for this nutrient 
Unsaturated* 3.7 g No RDA for this nutrient 

FOOD ENERGY SOURCES CALORIES % OF CALORIES 

Fat 981 38% 
Protein 308 12% 
Carbohydrate 1292 50% 
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APPENDIX F 

BODY COMPOSITION OF ATHLETES BY GROUP 

Group (n) Mean SD Range 

Dance (4) 15.1 0.9 2.1 

Basketball (6) 15.9 3.0 7.7 

Gymnastics (9) 13.6 5.1 5.0 

Cross-country (5) 15.7 2.7 7.3 

Volleyball (4) 17.8 3.3 9.4 

Softball (8) 21.7 4.1 15.2 

Controls (12) 21.1 3.4 13.7 

Based on skinfolds of Jackson et al. equation (52). 
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