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ABSTRACT 
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A descriptive study was conducted to explore diet and exercise patterns of 30 males 

20-30 years old who exercised regularly. Data was collected from exercise facilities in 

Pima County using a three day food and physical activity record, a validated exercise 

attitude questionnaire, a demographic/exercise and health questionnaire, and a modified 

food frequency questionnaire. The group's breakdown of calories was 58% from 

carbohydrate, 25% from fat, 15% from protein, and 3% from alcohol. The mean values of 

the micronutrients measured for the group were 80% or higher compared to the RDAs. 

The average fruit and vegetable consumption for the group was low with only three 

servings per day. The Dietary Gtiidelines for Americans were followed in this population. 

Ninety percent of participants exercised an hour or more each day and there was no sign 

of exercise dependence in this population. It was concluded that this population has 

adequate diet and exercise pattens. 



INTRODUCTION 

The diet and physical activity habits of young adults have not been well studied 

(Melby, 1986). Young adulthood is the time of life when many habits concerning diet and 

physical activity are initiated into the young adult's life. Young adults, particularly those 

in college, are known for skipping meals, making poor food choices, excessive dieting, 

and other behaviors indicative of disordered eating patterns. These factors indicate that 

college students are not obtaining sufScient nutrients and calories (Beerman, 1990). The 

benefits of eating a healthy diet and taking part in regular physical activity include the 

prevention and management of chronic diseases such as coronary heart disease, stroke, 

hypertension, non-insulin-dependent diabetes mellitus, osteoporosis, obesity, some types 

of cancer, and mental health problems (Brevard, 1996). 

Diet and physical activity are lifestyles under the control of the individual; therefore 

the morbidity and mortality associated with them are, in theory, preventable (Lau, 1990). 

Unfortunately, lifestyle behaviors are not changed or are changed very slowly (Lau, 1990). 

Lau (1990) studied who or what influenced these lifestyle changes and found that young 

adults' health beliefs and behaviors change when they leave home and move into new 

environments. Socializing agents besides parents help to explain the change in health 

beliefs and health behavior. 

To gain a better understanding of the diet and exercise patterns of young adults, their 

diet and exercise habits must be studied. Only after studying young adults' diets and 
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exercise patterns can their reported adequacy of diet be assessed and recommendations be 

made on what important health information should be given to these individuals. 

Purpose of the Study 

The purpose of this study was to investigate the adequacy of the diet alone, not of 

supplementation, of young adult males 20-30 years of age who exercised regularly. All 

survey material received prior approval from the University of Arizona Human Subjects 

Committee. 

Rgsgarch Qugstions and Hypotheses 

Question if-1: Haw do the diets of young adult males who exercise regularly compare to 

the United States Department ofAgriculture's (USDA's) Dietary Guidelines for 

Americanŝ  the Recommended Dietary Allowances (RDAs), and USDA's Food Guide 

Pyramid? 

Hypothesis #1: The non-supplemented diet of young adult males 20-30 who exercise 

regularly will be adequate when compared to the USDA's Dietary Guidelines for 

Americans, the Recommended Dietary Allowances (RDAs), USDA's Food Guide 

Pyramid. 
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Question #2: Do the exercise attitudes of young adult males who exercise regularly show 

signs of possible exercise depertderKe? 

Hypothesis #2: Males 20-30 years old who exercise regulaiiy will not show signs of 

exercise dependence. 

Question #i; In young adult males who exercise regularly, haw does energy expenditure 

compare to caloric intake and how do these values compare to national values? 

Hypothesis #3; Caloric intake and energy expenditure will be comparable to each other 

and to national values for young adult nsales. 

Assumptions 

It was assumed in this study that; 

1. All participants engaged in regular physical activity, at least twice a week, in a 

exercise &cility. 

2. All participants filled out all survey materials truthfully and without assistance. 

3. The population was motivated because of the dietary consult offered, a one in 30 

chance of winning SO dollars, and, for many, the desire to help a fellow graduate 

student. 
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Limitations 

The limitations of tiiis study were: 

1. A three day diet record was used. No diet record training was performed before the 

records were given to the subjects. Studies have shown that portion size is more 

accurately recorded with training (Weber, 1997). 

2. Energy expenditure was calculated using a non-validated physical activity record and 

self-reported height and weight. 

3. The number of subjects recruited for the study was small and recruitment was 

difficult. 

Strengths 

There were several strengths in this study; 

1. All surveys were distributed by the same person thus, standardizing all information 

given. 

2. All diet records were entered and checked by the same person, thus eliminating 

inter- reliability errors. 

3. Complete data was collected from all participants and no data was missing. 
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The purpose of evaluating a young adult population's diet is to assess its adequacy. 

Is the population at risk for nutrient deficiencies? Is the population at risk for chronic 

disease related to dietary habits? Is the population eating their way to obesity or to 

obscurity? All of these questions can be answered by studying a population's dietary 

patterns. 

This literature review first summarizes recommended guidelines for an adequate diet 

and adequate physical activity, followed by food consumption patterns for human subjects. 

Next, the instrumentation used in this thesis will be reviewed. Lastly, a brief overview of 

exercise dependence will be introduced. 

Recommendations and Guidelines 

There are many recommendations for a healthier diet and/or lifestyle that may help 

prevent chronic disease. Standard guidelines have been set by several governmental and 

public agencies to assess whether a diet is adequate. Recommendations and guidelines 

reviewed below include; the USDA's Dietary Guidelines for Americans, the 

Recommended Dietary Allowances (RDAs), and the USDA's Food Guide Pyramid. 

The EHetary Guideline.s for Americans. The seven Dietary Guidelines for Americans 

distributed by the U.S. Department of Agriculture (The Food Guide Pyramid..., 1996), are 
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recommended for American individuals 2 years and older. By following these guidelines, 

a person may have better health by eating a healthier diet. With a healthier diet, the 

prevalence of heart disease, high blood pressure, stroke, certain cancers and adult onset 

diabetes may be decreased. The Guidelines are thought to be the most up-to-date advice 

from nutrition experts. They are: 

1) Eat a variety of foods 

2) Balance the food you eat with physical activity —maintain or improve your weight 

3) Choose a diet with plenty of grain products, vegetables, and fruits 

4) Choose a diet low in &t, saturated fat, and cholesterol 

5) Choose a diet moderate in sugars 

6) Choose a diet moderate in salt and sodium 

7) If you drink alcoholic beverages, do so in moderation 

The Recnmmended Dietarv Allowances fRDAs). The RDAs are the level of intake 

of essential nutrioits that, on the basis of scientific knowledge, are judged by the Food and 

Nutrition Board to be adequate to meet the known nutrient needs of practically all healthy 

persons. For most nutrients, the RDAs are intended to be average intakes over at least 

three days (FNB, 1989). They cover nutrient needs for approximately 97% of the 

population. The RDAs do not cover special nutritional needs fi-om metabolic disorders, 

chronic diseases, injuries, premature births, or other medical conditions and drug 

therapies. (FNB, 1989). 
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The Food Gtiide Pyramid. The Food Guide Pyramid is also distributed by the U.S. 

Department of Agriculture. The Pyramid is an outline that helps a person follow the 

Dietary Guidelines for Americans. It is a general guide that empowers an individual to 

choose a healthfiil diet that is right for them (The Food Guide Pyramid..., 1996). 

The Pyramid encourages eating a variety of foods to receive adequate nutrients and 

calories to maintain or improve an individual's diet. Foods are divided into five major 

groups with their respective serving sizes: bread, cereal, rice and pasta (6-11 servings); 

fruit (2-4 servings); vegetables (3-5 servings); meat, poultry, fish, dry beans, eggs, and 

nuts ( 2-3 servings); and milk, yogurt, and cheese (2-3 servings). Fats, oils, and sweets 

are grouped together at the top of the pyramid with a suggestion to use these sparingly 

(Appendix B) (Check it Out!, 1994; The Food Guide Pyramid, 1996). 

Exercisg Recommendatipos 

The most recent recommendations for physical activity from a compilation of several 

sources agree on several points (USDHHS, 1996): 

1) All people over the age of 2 years should accumulate at least 30 minutes of 

endurance type physical activity, of at least moderate intensity on most—preferably 

all-days of the week. 

2) Additional health and functional benefits of physical activity can be achieved by 

increasing the duration of moderate-intensity activity, or by substituting more 

vigorous activity. 
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3) Strength-developing activities (resistance training) should be performed at least 

twice per week. At least 8-10 strength-developing exercises that use the major 

muscle groups of the legs, trunk, arms and shoulders should be performed during 

each session, with one or two sets of 8-12 repetitions of each exercise. 

Food Con-sumption Patterns 

Several studies show positive dietary changes can accompany participation in 

exercise. Recreational exercisers, age 19 to 80 years old, have been reported to have 

made changes recommended in the USDA-DHHS "Dietary Guidelines for Americans." 

These included increasing their consumption of fresh fruits and vegetables, whole grain 

products, and poultry (Armstrong, 1990). In the German Democratic Republic (GDR), 

increased consumption of fruits and cereals have been observed in elite athletes aged 25-

34 years old (Heinemann, 1989). Research comparing Japanese men aged SO years and 

older who jogged regularly with those who did not, observed that the joggers were more 

likely to have been on a special diet such as low cholesterol, weight reducing, or low 

sodium (Yamamoto 1983). Another study evaluated dietary patterns in Irish athletes, 

demonstrated that men had excess intakes of several nutrients compared to the reference 

values, especially intakes of iron and calcium (Barry, 1981). These studies indicated 

people who exercise regularly tend to have more healthful diets. 
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Fitness levels have, also, been associated with dietary &ctors. In a study comparing 

dietary factors to fitness in women and men aged 23-27 years, dietary fiber and sucrose, 

but not fat, was associated with a higher fitness level (Haraldsdottir, 1994). In the GDR 

general public aged 25 to 64 years of age, self-assessed fitness was found to be inversely 

related to &t intake and positively associated with energy intake, total carbohydrate and 

vitamin C (Heinemann, 1989). An interesting study in nonsmoking young adult males, 18 

to 30 years old, found an increase in alcohol consumption was associated with an increase 

in physical fitness. This may be because of an association of sports and alcohol as a social 

activity (Braun, 1995). 

The literature above indicates that diet and exercise do have an affect on each other. 

It is unclear if a healthfiil diet causes people to exercise or if exercise causes people to 

have a more healthfiil diet. It can be said, regarding the above studies, that those who 

exercise do have a diet that more closely follows the guidelines developed by nutrition 

experts. 

Research conducted at the General Medicine Clinic at the State University of New 

York Health Science Center in Syracuse on both men and women 20 to 91 years old who 

did not exercise regularly, found low physical activity was associated with low vegetable 

consumption (Rogers, 1995). Other research looking at first year male medical students, 

found that they exceeded current intake recommendations for fat, saturated fat, 

cholesterol, and sodium. At the same time, these medical students had a low consumption 

of dietary fiber and polyunsaturated tatty acids (PUFAs) (Glore, 1993). A study of the 
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diet compositioQ and exercise patterns of lean and obese men and women reported that 

lean individuals exercised more often than obese individuals. The contribution of &t and 

carbohydrate was significantly different between lean and obese men. Carbohydrate 

consumption in the lean males was greater than that of the obese males and the fat 

consumption in the lean males was less than that of the obese males (Miller, 1990). 

Few studies have evaluated dietary patterns of adolescents. One study looking at 

males aged 14-19 showed average dietary intakes greater than 90% of the RDAs for 

protein, vitamin A, thiamin, riboflavin, vitamin B6, vitamin C, calcium, phosphorus, 

sodium, and zinc. They also demonstrated adequate levels of energy. Folate, Mg, and 

Cu, however, were less than 70% of the recommended levels (Gans, 1992). In the 

absence of exercise, the diets of these individuals were adequate for calories, but 

composition did not meet the recommended guidelines for some nutrients. 

There are two large studies that have relevant information regarding the dietary 

practices of young adults, the Coronary Artery Risk Development in Young Adults 

(CARDIA) survey and the Third National Health and Nutrition Examination Survey 

(NHANES m). 

The Coronary Artery Risk Development in Young Adults (CARDIA) Study was 

administered to young people, 18-30 years old. Nutritional baseline information was 

coUected in 1985-86 using a diet history questionnaire. The study had S, 115 men and 

women. One of the purposes of CARDIA was to study the aspects of life-style, including 

dietary habits and energy balance, existing in adulthood that may contribute to the 
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development or progression of coronary risk factors (Slattery, 1994; Van Horn, 1991). 

The majority of CARDIA participants reported dietary intakes of total fat greater than 

3S%, saturated fat above 10%, and more than 300 mg/day dietary cholesterol, which were 

above the amounts recommended by the National Cholesterol Education Program and the 

American Heart Association (Van Home, 1991). 

NHANES in was conducted by the National Center for Health and Statistics on 

14,801 participants aged two years and older. Its main goal was to assess the health and 

nutritional status of the U.S. population. This was done using health and medical 

histories, dietary data collected through 24 hour dietary recall, interviews, physical 

examinations, and laboratory measurements. NHANES UI began in 1988 and ended in 

1994 (Briefel, 1995; Diet and Health, 1986). Males aged 20-29 reported 34% of calories 

as fat and 12% from saturated &t (Annonymous, 1994). These are similar results to the 

CARDIA Study and are higher than the recommended amounts put out by the National 

Cholesterol Education Program and the American Heart Association. 

The research suggests that without exercise, diets in young adult males tend to 

exceed the Recommended Dietary Guidelines for &t and saturated fat. 

Instrument.^ for Fstimatiny Dietary Intake 

Dietary intake of humans is not easily assessed (Bingham, 1987; Block, 1982). 

Every assessment method has its weaknesses. The choice of which method to use 

depends on several factors, including the level of detail desired (e.g., food groups, foods. 
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or nutrients) and the degree of precision needed in determining amounts of foods 

consumed. The costs, burden on participants, and availability of critical resources such as 

trained interviewers and accurate food composition tables must also be considered (NRC, 

1989). Methods used in estimating dietary intake include weighted records, where food is 

prepared and weighed before consumption and plate waste is weighed at the end of the 

meal; 24 hour dietary recalls, where the subject recalls food actually eaten; food-frequency 

questionnaires, where average use of food is determined; and estimated diet records, 

where records of what is actually eaten are kept and the amount of food is either estimated 

or measured (Marr, 1971; Bingham, 1994). 

The accuracy of any of the above methods may be decreased by factors such as poor 

memory, inaccurate recall amounts, wishful thinking, and a desire to please the 

interviewer. True intake can generally be known if actual intake was observed and 

measured, or weighted surreptitiously. Other types of errors include; sampling errors, 

nonresponse bias, reporting errors, errors relative to day-to-day dietary variability, 

interviewer bias, and errors due to inadequate food composition tables (NRC, 1989). 

Most investigators believe the best method to investigate food intake is with 

weighed records. These are dietaiy records in which the participants measure the weight 

of the food they eat. The participants, as well as the investigators, must be well trained to 

collect accurate data using this method. Diet records using household measures (measures 

such as cups and tablespoons) may be a more convenient method in determining food 

intake (Mertz and Kelsya, 1984). 
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The number of days required to record the diet depends on the research objectives 

(e.g., whether individual's or group mean was desired), the nutrients of interest, and the 

sample size (NRC, 1989). In a study by Basiotis et al. 1987, 29 adults kept a diet record 

for one year. Thirty-one days of diet records were needed to determine an individual's 

intake of food energy. At least three days of diet records were required to determine a 

group's intake of food energy. The group's intake of food energy was based on being 

within 10% of the 365 day average 95% of the time. However, for the mean intake of a 

group to be adequate, day-of-the week variations need to be taken into account 

(Sorenson, 1982) and the sample size needs to be large (Bingham, 1987). 

Another method of food intake investigation is the Food Frequency Questionnaire 

(FFQ). This method gives information on the frequency of food consumption, not on the 

amounts consumed (NRC, 1989). A FFQ evaluates diets for a longer periods of time. It 

takes into consideration seasonal and other dietary variation based on the individual's 

usual diet, but food intakes tend to be overestimated using this method (Bingham, 1987; 

Block, 1982). Recall errors and subjects bias may also decrease the accuracy of this 

method of food intake data collection (NRC, 1989). 

Instniments for E.«rtimatiny Phvsical Activitv 

Several tools are used to measure physical activity. These include: physical activity 

diaries, which can detail most physical activity performed; physical activity logs, which 

provide a record of participation in specific types of physical activity instead of all 
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activities; physical activity recall surveys, which are less likely to influence behavior, but 

details of activity may be difficult to remember, retrospective quantitative histories, which 

are the most comprehensive physical recall survey (Kannel, Wilson, Blair 1985; Wilson et 

al. 1986; Powell et al 1987; Caspersen 1989). These types of surveys are inexpensive, 

easy to administer, and are generally acceptable to participants (Montoye and Taylor 

1984; LaPorte, Montoye, Caspersen 1985; Caspersen 1989). 

Physical activity diaries require the subject to report all physical activity performed 

during the testing period. The duration of time spent on each activity can then be 

multiplied by an estimated rate of energy expenditure (i-^M kilo-calories or kilo-joules; 

metabolic equivalents [METs] for that activity). Comparisons of physical activity diaries 

with indirect calorimetry or with caloric intake have shown that physical activity diaries 

are accurate indicators of daily energy expenditure (Acheson et al. 1980). Diaries are 

usually limited to 1-3 days, so long-term physical activity patterns may not be represented 

(LaPorte, Montoye, Caspersen 1985). Because physical activity diaries can be time 

consuming to fill out, participants niay change their physical activity to make recording 

easier (LaPorte, Montoye, Caspersen 1985; Caspersen 1989). Physical activity diaries are 

the most commonly used forms of estimating energy expenditure in epidemiologic studies 

(NRC, 1989). 



Exercise Attitudes 

Increasing levels of physical activity have been associated with many benefits such as 

reduced risk of coronary heart disease, enhanced weight control, and reduced symptoms 

of anxiety and depression. Physical activity may also produce an enhanced sense of well-

being derived fi'om feeling and looking better (Caspersen, 1986). However, too much of a 

good thing may cause problems. 

Exercise addiction or exercise dependence has emerged as a new concern for health 

care providers. De Coverley Veale (1987) has proposed diagnostic criteria for "exercise 

dependence" to help with recognition. The criteria are as follows; 

1) Narrowing of repertoire lending to a stereotyped pattern of exercise with a regular 

schedule once or more daily. 

2) Salience with the individual giving increasing priority over other activities to 

maintain the pattern of exercise. 

3) Increased tolerance to the amount of exercise performed over the years. 

4) Withdrawal symptoms related to a disorder of mood following the cessation of the 

exercise schedule. 

5) Relief or avoidance of withdrawal symptoms by further exercise. 

6) Subjective awareness of a compulsion to exercise. 

7) Rapid reinstatement of the previous pattern of exercise and withdrawal symptoms 

after a period of abstinence. 
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8) Either the individual continues to exercise despite a serious physical disorder known 

to be caused, aggravated or prolonged by exercise and was advised as such by a 

health professional, or the individual has arguments or difiBculties with his/her 

partner, family, friends, or occupation. 

8) Self-inflicted loss of weight by dieting as a means towards improving performance. 

A questionnaire developed to assess exercise dependence in exercisers in Lincohi, 

N^raska was developed and validated by Mike Wanetka from the University of N^raska 

in 1995 on 261 males and females aged 19-76 years. This survey was considered a valid 

measure of exercise dependence because of high reliability, (0.92) using Cronback's 

Alpha. The questions reflect the proposed diagnostic criteria of De Coverley Veale 

(1987). Factor analysis identified 11 factors (Wanetka, 1995). These factors describe the 

diagnostic criteria and characteristics noted by other researchers and include (Wanetka, 

1995): 

1) Mental state before and after exercise 

2) Negative impacts of missing exercise 

3) Exercising with a physical injury, cold, or against the advice of a health professional 

4) Drastic avoidance of interference with exercise 

5) Planning a day around exercise 

6) Relationship of body weight and performance 

7) Pushing oneself to the limits 
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8) Family and fiiend's negative view of exercise 

9) Exercising alone 

10) Using weight control techniques or substances to increase performance 

11) Exercising the same time each day. 
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This section will discuss sample selection, administration of the questionnaires, and 

data gathering techniques. 

Recruitment 

Males aged 20-30 years old were recruited for this study. Subjects were solicited to 

be participants in the study from several workout &cilities. Woricout facilities were 

chosen to represent the North, South, East, West, and Central Pima County in Arizona. 

Permission was obtained from each facility to distribute the surveys. The facilities were 

asked if they would collect the returned surveys at their front desks. The facilities allowed 

the researcher to sit near the entrance with a sign which said, "MALES WANTED". The 

facilities and number of surveys given out at each facility are listed in Table 1. 

Surveys were not received back from 6*^ Street Fitness or Metro Fitness. One-

hundred and seventeen surveys were distributed over a one year period; only 30 surveys 

were returned. 

Surveys were not returned for various reasons. Some participants pulled out of the 

study because the woildoad was too intense or completed surveys were lost after being 

tuned in at the exercise facilities. These reasons accounted for the low return rate. 



28 

Table 1. The Number of Surv^s Distributed at the Selected Exercise Facilities 

FaciUtv # of Surveys Distributed 

University of Arizona Recreation Center 65 

World Gym 22 

Results 11 

Tucson Racquet & Fitness Club 3 

Metro Fitness 5 

6^ Street Fitness 5 

Bally Total Fitness 3 

Desert Sport and Fitness 2 

Rocks And Ropes 1 

Surveys 

AH participants received a manila envelope which contained a self administered three 

day diet record, a three day physical activity record, demographic/exercise and health 

questionnaire, an exercise attitude questionnaire, a food frequency questionnaire, 

instructions for recording foods/beverages on diet records, and a chance to win $50.00 

(Appendix C). The instructions directed study participants to record everything they put 

into their mouths. The resultant diet data thus included supplements taken by these young 

adult males. Because the purpose of the study was to determine diet adequacy without 

supplements, no supplements were included in assessing diet adequacy. 
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Before participants received their packets, three random days of diet recording were 

assigned. These included one weekend day and two weekdays. The days were 

nonconsecutive and covered a three week period. Each participant was told that the 

survey should take no more than lS-30 minutes for each of the three days. The first of the 

three days was always the day after receiving the survey. A reminder phone call was 

offered, as a reminder to record, before each of the three diet and physical activity 

recording days. Before the survey packet was given to the subject, the instructions for 

recording foods/beverages in the diet record were quickly reviewed. Participants were 

verbally encouraged to use household measures to measure food consumed. 

For aU completed surveys, the participants were offered a fi'ee diet consultation with 

a Registered Dietitian and a chance to enter the $50.00 drawing. Participants were 

informed that all their information would be completely confidential and that there were no 

risks or costs for participating in the study. The participants were instructed to return 

their survey to their workout facility's fi-ont desk. The researcher then went to the fi'ont 

desk to collect the completed surveys. A total of three reminder phone calls were made to 

encourage participation in the study when the surveys were delinquent. 

Afler the surveys were returned to the facilities and collected by the researcher, they 

were checked for completeness. Participants whose surveys were incomplete were called 

to finish the unanswered questions. When the surveys were complete, the participants 

were told that they were ofBcially entered into the SSO.OO drawing. 
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Data Entry 

The three days of diet records were entered into the Minnesota Data Base (Nutrition 

Data System (NDS) version 2.8; database 10a; nutrient database 25). For any foods not in 

the data base, assumptions were made by using the nutrient information of the original 

product and matching it with the foods in the data base. All diet records were checked 

against the original record twice for errors and completeness. 

The three day physical activity record was analyzed by assigning an estimated rate of 

energy expenditure for each activity. To determine the energy cost of an activity 

accurately, the energy expended at rest (resting metabolic rate (RMR)) was multiplied by 

a metabolic equivalent (MET) value. RMR is very close to 1 kcal * kilograms (kg) body 

weight*' * height'' thus allowing energy cost of activities to be expressed a multiple of the 

RMR. By multiplying the body weight in kilograms by the MET value (Ainsworth, 1992) 

and duration of activity, an estimated energy expenditure, that was specific to a person's 

body weight, could be made. If the participant did not record an exercise intensity, a 

general intensity for the activity was used via Ainsworth (1992) suggestions. The 

kilocalorie energy cost for each activity were then added together, using EXCEL 7.0 for 

Windows, to represent the estimated energy expenditure for the day. The information was 

checked once for completeness and errors. 

The exercise attitude questionnaire was used to assess exercise dependence in the 30 

males 20-30 year old males who exercised regularly. Mike Wanetka did the factor 
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analysis on his population and was able to break his groups answers into five categories 

(Wanetka, 199S). This thesis used his categories, since he also studied a population of 

exercisers. 

The scores for the exercise attitude survey were calculated by assigning each of the 

item choices a score: always = 5; very often = 4; often = 3; sometimes = 2; rarely = 1; 

never = 0. The scores for each item for all participants were added together and the sum 

was divided by 30 (n=30) to calculate a mean score. The criterion used to determine 

exercise dependence was a m '̂ority (over 50%) of mean scores above three. If 50% or 

more of the questions had a score of three or more, this was decided to be indicative of 

possible exercise dependence. This was an arbitrary percentage chosen for evaluation of 

this questionnaire. This survey was not a diagnostic test and was used only as a screening 

device. 

All data, except for the energy expenditure from the three day physical activity diary, 

was analyzed by SPSS Base 7.0 for Windows statistical software. One researcher, trained 

in dietary assessment, recruited participants, entered, and analyzed all the data for this 

study. 
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The findings of this study are presented in several sections. First, the sample is 

described, followed by the results and discussion appropriate for each of the research 

questions/hypotheses. 

Description of Sample 

Of the 117 questionnaires distributed, only 30 were returned, for a 25.6% return 

rate. The mean age of this young adult male population was 25 ± 2.7 years, the mean 

weight was 166.5 ± 24.5 pounds (lbs), and the mean height was 71.4 ± 2.6 inches. The 

youngest participant was 20 years of age (n=l) and the oldest participants were 30 years 

old (n=3). Caucasians made up 86.7% (n=26) of the sample with the remainder being 

ICspanics (3.3%, ff=l), African American (3.3%, n=l) and Asian/Pacific Islanders (6.7%, 

n=2). 

Ninety percent (IF=27) of the study population stated they were single, while 10% 

(n=3) were married/living as married. Fifty percent (IF=15) of the participants lived alone. 

The other 15 participants lived with one (n=10), two (ff=4), or five (o=l) other people. 

Of the 30 participants, 66.7% (IF=20) were full-time students, 6.7% (n=2) were part-

time students and 26.7% (IF=8) were not currently attending school. 

Thirty-three percent (IF=10) of the participants were employed full-time, 50% (n=15) 

were employed part-time and 16.7% (n=5) were unemployed. The yearly income of the 



participants is shown in Table 2. The m^ority of this population earned under $20,000 

year. 

PWiMS ^ <r 

INCOME N •/• 

Under $10,000 5 16.7% 

$10,000-$14,000 10 33.3% 

$15,000-$19,999 5 16.7% 

$20,000-$24,000 4 13.3% 

$25,000-$29,000 4 13.3% 

$30,000-$34,000 1 3.3% 

$35,000-$49,000 0 0% 

$50,000 and over 1 3.3% 
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Table 3 presents the reported education completed by the participants. Half of the 

subjects completed college and 20% (i^7) have completed some graduate school. 

TYPE OF EDUCATION N % 

Elementary (grades 1-6) 0 0% 

Some High School 1 3.3% 

High School Graduate/GED 1 3.3% 

Some Technical School/Some College 5 16.7% 

Technical School Degree 1 3.3% 

College Graduate 15 50% 

Graduate School 7 23.3% 

The majority (86.7%; n=26) of participants described the area in which they lived as 

a city. The other four (13.3%) participants described the area in which they lived as a 

suburb. 

Only one participant regulated his diet for medical or religious reasons. Twenty 

(66.7%) participants followed a normal/general diet. One (3.3%) subject was on a weight 

reduction diet. Ten percent (n=3) were on a weight gaining diet. A low salt/low sodium 

diet was followed by 16.7% (ff=5) of the participants. One (3.3%) participant marked 

"other" on his questionnaire. 
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Question #/: Haw do the diets of young adult males who exercise regularly compare to 

the United States Department of Agriculture's (USDA's) Dietary Guidelines for 

Americans, the Recommended Dietary Allowances (RDAs), and USDA's Food Guide 

Pyramid? 

Comparison of the Demographic/Exercise and Health Information Questionnaire to 

the USDA's Dietary Guidelines for Americans. The results for the comparisons of Dietary 

Guidelines for Americans are shown throughout this chapter. These results do not have 

their own section because portions of the Dietaiy Guidelines for Americans are presented 

in each of the sections below. The RDAs and the USDA's Food Guide Pyramid are, 

however, presented in their own sections. 

Table 4 represents the satis&ction of the participants current weight. 

SATISFACTION N % 

Very Satisfied 4 13.3% 

Satisfied 23 76.7% 

Unsatisfied 2 6.7% 

Very Unsatisfied I 3.3% 

Most of the participants (n=27; 90%) were satisfied with their weight. This 

contradicts Beerman's (1990) study which assessed the effect of student residence on food 
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choices. They found 46% of the 67 males, of which 81% regularly exercised, were 

dissatisfied with being overweight. These young adult males who exercise regularly 

maintain their weight as recommended by the second Dietary Gtiideline for Americans. 

Twenty-six (86.7%) of the participants did not smoke. The other four participants 

smoked two, five, seven, and 20 cigarettes per day. 
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Table S presents the number of alcoholic drinks consumed per week. One drink 

equaled 12 ounces of beer, S ounces of wine, or I shot hard liquor. Seventy percent 

(n=21) of the participants drank three or fewer drinks per week. Only three participants 

(10%) drank an average of 12 or more alcoholic drinks per week. These results indicate 

that this young adult population follows the seventh USDA's EMetary Guideline for 

Americans, drinking alcoholic beverages in moderation. This data also contradicts Braun 

(199S) results that as ethanol intake increases, physical fitness increases. 

# OF DRINKS PER WEEK N % 

0 6 20% 

1 6 20% 

2 5 16.7% 

3 4 13.3% 

4 2 6.7% 

6 2 6.7% 

7 2 6.7% 

12 1 3.3% 

16 1 3.3% 

28 1 3.3% 
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Table 6 r^resents how many years each subject has participated in regular exercise. 

Seventy percent (n=21) of the young adult males have exercised for more than five years. 

This data indicates that this population was dedicated to participating in some type of 

regular physical activity. 

YEARS N % 

1-5 7 23.3% 

6-10 9 30% 

11-15 9 30% 

16-20 3 10% 

19-25 0 0% 

26-30 2 6.67% 
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Table 7 presents the number of days per week each subject exercises. More than 

76% (n=23) of participants exercised four or more times per week, again indicating 

dedication to regular «cercise. Most of the participants exercised more often than the 3-S 

times per week recommended by the American CoUege of Sports Medicine in 1996. 

DAYS N •/• 

2 2 6.7% 

3 5 16.7% 

4 8 26.6% 

5 7 23.3% 

6 5 16.7% 

7 3 10% 
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Table 8 presents the total minutes per day the subjects spend exercising. Twenty-

seven (90%) young adult males exercised for one hour or more during an exercise session. 

Fourteen (46.7%) of participants exercised 70 or more minutes each exercise session. 

Most of the young adult males were exercising more than the 20-60 minutes per day 

recommended by the American College of Sports Medicine in 1996. 

MINUTES N % 

40-49 2 6.7% 

50-59 1 3.3% 

60-69 13 43.3% 

70-79 4 13.3% 

90-99 5 16.7% 

120-129 3 10% 

150-159 1 3.3% 

240-249 1 3.3% 
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Table 9 presents an activity participated in by the number of days per week, and by 

the number of minutes per day devoted to each exercise. 

ACnVITY DAYSAVEEK MINUTES/DAY 

IKeaft ; SIB* 

Aerobics 0-3.5 0.5 1.0 0-50 7.3 14.7 

Running^ogging 0-4 1.4 1.6 0-60 16.7 18.5 

Walking 0-7 1.8 2.8 0-60 9.9 17.6 

Bicycling 0-7 2.4 2.4 0-180 29.3 46.0 

Weight lifting 0-6 101.5 1.4 0-90 53.7 24.0 

Competitive sports 0-5 0.9 1.3 0-240 42.2 58.3 

Other 0-6 0.8 1.7 0-360 25.0 68.6 

* Standard Deviation 

The activities that were done every day of the week were walking and bicycling. 

The activity which had the most time devoted to it was weight lifting. Competitive sp>orts 

were also participated in an average of 42 minutes per week. When subjects were asked if 

they participated in the above activities on a competitive basis, 43.3% (n=13) said yes and 

56.7% (n=17) said no. 

Fifty percent (n=lS) of the participants stated that their primary reason for exercising 

was for their health. Thirty percent (n=9) stated other reasons for exercising and 16.7% 

(iP=S) indicated that they exercised primarily for their appearance. 
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Comparison of the Three Dav Diet Records to the Recommended Dietary 

Allowances and to the USDA's Dietary Guidelines for Americans This section considers 

the results of the three day diet records as they related to the RDAs and to the USDA's 

Dietary Guidelines #4; Choose a diet low in fat, saturated &t, and cholesterol; #S: Choose 

a diet moderate in sugars; and U6: Choose a diet moderate in salt and sodium. These 

analyses give an estimation of the diet adequacy of the study participants. Finally, 

althou^ they did not impact the diet adequacy for these subjects as a group, the dietary 

supplements used by the study participants are reported. 

The mean values of the daily intake of nutrients for food only, not including 

supplements, for all subjects as a group are summarized in Table 10. Table 10 also 

compares the group's mean values to the Recommended Dietary Allowances (RDAs) for 

males 25-SO years old. All values from the three day diet records were rounded to the 

nearest whole number. 

The majority of the population 63.3% (n=19) was 25 years of age or older. The 

differences between the RDAs for males 19-24 years and 2S-50 years are: vitamin D is 10 

^g compared to S jxg, vitamin K is 70 ^g compared to 80 ^g, and calcium is 1200 mg as 

compared to 800 mg, respectively. Vitamin A from the diet records was calculated by 

converting P-carotene to retinol equivalents and adding retinol. One retinol equivalent = 

1 ^g retinol or 6 (ig P>carotene (Food and Nutrition Board, 1996). Vitamin K and Iodine 

are not calculated in the NDS database 10a and thus, were not reported in Table 10. 

Males aged 20-30 years old met or exceeded 80% of the RDAs in all nutrients regardless 



of which RDAs age group (males 18-24 years of age or 25-50 years of age) was used. 

This trend was also seen in males who did not exerdse regularly, as presented by dore 

(1993) in first year medical students. 

NUTRIENTS 

RDAs (for 
Males 25-50 

years) 

DIET RECORD 
GROUP MEAN 

VALUES STD 
% OF THE 

RDAs 

\^itamin A (^gRE) 1000 1359 ~ 136% 

Vitamin D (^g) 5 7 7 140% 

Vitamin E (mg a-TE) 10 9 5 90% 

Vitamin C (mg) 60 121 122 201% 

Thiamin (mg) 1.5 3 1.4 200% 

Riboflavin (mg) 1.7 3 1.5 170% 

Niacin (mg NE) 19 36 17 189% 

Vitamin (mg) 2.0 3 1.6 150% 

Folate (fig) 200 454 298 227% 

Vitamin Bij (fig) 2.0 6 4.8 300% 

Caldum (mg) 800 1186 718 148% 

Phosphorus (mg) 800 1731 802 216% 

Magnesium (mg) 350 402 171 115% 

Iron (mg) 10 26 18 ' 260% 

Zinc (mg) 15 15 8.4 100% 

Selenium (^g) 70 179 70.4 256% 



In Table 11, the population of 30 young adult males, as a group, met the 

recommendations for distribution of calories set by the United States Department of 

Agriculture and the Department of Health and Hmnan Services. In fact, the average 

intake of fat in this population (25%) was lower than the average American intake of fat 

(36%) (Food and Nutrition Board, 1989). 

The distribution of macronutrients is summarized in Table 11. 

Macronutrients Grams STD % Calorics Recommended %* 

Carbohydrate 411 162 58% >55% 

Fat 78 41 25% 30% 

Protein 104 43 15% 15% 

Alcohol 12 26 3% 0% 

•(Wardlaw GM and Insel PM, 1993) 

The average protein consumed by this group was 104 ± 43 grams per day. The 

recommended allowance for reference protein for young adults is 0.75 g/kg per day 

(rounded to 0.8 g/kg for the calculation) (Food and Nutrition Board, 1989). The mean 

protein needs calculated for this population were 60.5 ± 8.9 grams per day. As a group, 

these participants were receiving 172% of their estimated protein needs per day. A high 

protein intake may lead to renal glomerular sclerosis and urinary calcium excretion 

increases (Food and Nutrition Board, 1989). The National Research Council recommends 

no more than twice the RDA for protein. 
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These results differ from those of second year medical students studied by Troyer 

(1990). The mean average breakdown of caloric intake of 20 men and two women was 

47% from carbohydrate, 17% from protein, and 36% from fat. The CARDIA Study 

showed the distribution of calories for white men 18-24 years old out of high school as 

37.4% from fat, 44.6% from carbohydrate and 15.4% from protein. For white men 25-30 

years old out of high school, the study showed 37.3% of calories coming from fat, 44.9% 

coming from carbohydrate and 15.5% coming from protein (Slattery, 1994). In both 

studies, fat consumption and carbohydrate consumption were higher when compared to 

the 20-30 years old who exercised regularly, as found in this study. 

Other nutrients of interest are summarized in Table 12. 

IVUTRIENT AMOUNT STD 
% 

CALORIES RECOMMENDED 

Energy 2804 Cal 949 — — 

Cholesterol 411 mg 162 — 300 mg 

Dietary Fiber 25 g 13 — 25 g 

Sodium 4305 mg 1649 — 3000 mg 

Ca£feine 117 mg 155 — <650 mg 

Water 3257 ml 1498 — 

Total Saturated Fat 25 g 16 8% 10% of Calories 

Total Monounsaturated 
Fat 

30 g 18 9.6 % 10% of Calories 

Total Polyunsaturated 
Fat 

16 g 9 5.2 % 10% of Calories 
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When comparing the above information with the fourth (choose a diet low in fat, 

saturated fat, and cholesterol) and the sixth (choose a diet moderate in salt and sodium) 

Dietary Guidelines for Americans, this group was doing well. The average diet was low in 

fat (<30 % of calories) and saturated &t (^ 10 % of calories). Cholesterol, on the other 

hand, was 130 % of the recommended value. Cholesterol has a greater effect on blood 

cholesterol in the presence of a high saturated fat intake. Cholesterol intake greater than 

300 mg, only small changes in blood cholesterol are seen (Mattson, 1972). In this 

population, cholesterol intake was higher than the recommended value, but saturated &t 

intake was low. 

This population chose a diet moderate in sugars as recommended by the fifth Dietary 

Guideline for Americans. It was recommended that sugars in the diet compose about 12% 

of the carbohydrate calories (Katch, 1993). The males in this study consumed an average 

of 62 g of sucrose per day, which was 15% of carbohydrate calories. Looking at sodium, 

the participants on average consume 140 % of the reconunended level. Sodium, however, 

only becomes a problem if one has a sodium sensitivity or high blood pressure 

(Parfi-ey,1981). The amount of alcoholic beverages consumed, on average, was only 3% 

of calories (84 calories). This population was keeping in accordance to the Dietary 

Guideline to drink alcoholic beverages in moderation. The other Dietary Guidelines for 

Americans will be discussed in the section aititled Food Frequency Questionnaire. 
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Supplements Vitamin and mineral supplements are widely used by physically active 

individuals as a way to enhance physical performance (Singh, 1992). This population of 

males 20-30 years old was no exception. Supplements reportedly used by the eleven 

participants who used supplements are listed below. 

Supplements Taken by Young Adult Males 

Activator Drink 

Albertson's Central Vite 
Multivitamin 

BCAA 

B-Complex 

Centrum Multivitamin 

Chromiimi Picolinate (Joe 
Weider) 

Creatine Monohydrate 

£)esigner Protein 

Vitamate Nutritions 

HaxOU 

Gingko Biloba 

GNC Chroma Slim for 
Men 

GNC Ultra Mega \ntamin 

Gotu Kola 

Infinity^ Multi-
vitamin/mineral 

Nutritional Fitness Caplets 

Prochrome (Pro 
Performance) 

Science Foods Bulk Force 
Liquid Supplement 

Science Foods, Power 

Spectrum Naturals 

Siberian Ginseng 

Infinity^ Super Antioxidant Up Time (Nature's) 

Met RX Shake Vanadyl Sulfate 

Metaform Vitamin C 

Electrolyte Stamina Tablets Multiple Vitamin 
Supplement 

Weight Gainer 1850 (Pro 
Performance) 

The supplements taken range from single-nutrient supplements and multivitamin 

mineral supplements providing 100% of the Recommended Dietary Allowances to high-

potency single and multivitamin-mineral supplements providing several fold higher than 

the RDAs. Also seen are the non-regulated "natural" herbs which have no recommended 

dosages. 
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The current recommeodatioii for taking dietary supplements is to avoid taking them 

in excess of the RDA in any one day. Supplementation is unnecessary for most individuals 

who consume a balanced diet. The effects of long-term supplementation are unknown and 

have not been adequately studied (NRC, 1989). The population in this study, according to 

their group diet information, indicates no need for supplementation of vitamins and 

minerals. 

The addition of supplements to diet was not analyzed fiuther based on the fiixt that 

only four participants took calorie altering supplements and not enough product was taken 

to alter the group's macronutrient means. The purpose of this study was to assess the 

adequacy of diet alone without supplementation. 

Comparison of the Food Frequency OiiesrinnnairM tn the TJSDA's Food Guide 

Pyramid and the USDA's Dietary Guidelines for Americans. The Food Frequency 

Questionnaire (FFQ) was used to determine bow participants ate as compared to USDA's 

Food Guide Pyramid. The FFQ shows whether the participant were eating a variety of 

foods and whether they were choosing a diet with plenty of grain products, firuits, and 

vegetables. 

The average daily serving of the foods consumed on the Food Frequency 

Questioimaire are summarized in Tables 13 through 19. The standard deviations (STD) 

are also given for all foods. The standard deviations are large, indicating a large 

dispersion of servings among the group. 



Table 13 presents the frequency of fruit consumption per day. Juices tended to 

consumed more often than actual fruit. 

FRurr 
AVERAGE 

SERVINGS PER DAY STD 

Other Juices 0.3 0.2 

O.J. & Grapefruit Juice 0.3 0.4 

Lemonade, etc. 0.2 0.6 

Apples, etc 0.1 0.1 

Oranges 0.1 0.1 

Cantaloupe 0.1 0.2 



Table 14 presents the frequency of meat and protein consumption per day. Peanut 

butter, chicken, and tuiicey were the most frequently consumed protein choices of this 

group. Beef stew and pork were the least consumed protein items. Fat content, inability 

to prepare these foods, taste preferences, or other factors may explain the decrease in 

consumption of these items. However, hamburgers, hotdogs and fried products were 

consumed in small amounts even though these foods are quick and easy to prepare. 

MEAT/PROTEIN 
AVERAGE 

SERVING PER DAY STD 

Peanut Butter 0.7 1.5 

Chicken/Tuikey 0.5 0.4 

Ham, Lunch Meats 0.2 0.4 

Beans 0.2 0.2 

Eggs 0.2 0.2 

Hamburgers, etc. 0.2 0.2 

Beef 0.1 0.1 

Other Fish 0.1 0.1 

Fried Chicken 0.1 0.2 

Hot Dogs 0.1 0.1 

Fried Fish 0.0 0.1 

Pork 0.0 0.1 

Beef Stew 0.0 0.0 
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Table IS indicates the frequency of vegetable consumption per day. Vegetable 

consumption, like fiiiit consumption, was low. Broccoli and carrots were consumed the 

most frequently and mustard greens and the vegetables in pot pies were consumed the 

least frequently. 

VEGETABLE 
AVERAGE 

SERVING PER DAY STD 

Broccoli 0.4 0.4 

Carrots 0.3 0.4 

Green Salad 0.3 0.3 

Spaghetti, etc 0.3 0.2 

French Fries 0.3 0.3 

Tomatoes, etc 0.2 0.3 

Other Potatoes 0.2 0.2 

Spinach 0.1 0.2 

Vegetable Soup 0.1 O.l 

Cole Slaw, etc 0.0 0.1 

Yams, etc 0.0 0.0 

Mustard Greens, etc 0.0 0.0 

Pot Pies, etc 0.0 0.0 
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Table 16 shows the frequency of bread and grain consumption per day. Dark bread 

and spaghetti and pasta were consumed most frequently, while com bread and pies were 

consumed the least frequently. It was interesting to note that cold cereals were in the top 

three grain products eaten, but fortified cereals were in the bottom three grain products 

eaten. This was an indication that the subjects were unaware of which cereals are 

fortified. All the cereals eaten and recorded in the diet record, except oatmeal, were 

fortified. 

BREAD/GRAIN 
AVERAGE 

SERVING PER DAY STD 

Dark Bread 1.7 2.0 

Spaghetti, etc 1.2 0.9 

Other Cold Cereals 1.0 1.1 

White Bread 1.0 1.9 

High Fiber Cereals 0.7 O.S 

Rice 0.5 0.6 

Pizza 0.5 1.1 

Doughnuts, etc 0.3 0.4 

Hamburger buns, etc 0.3 0.3 

Macaroni and cheese 0.2 0.3 

Fortified Cereals 0.2 0.3 

Cooked Cereals 0.2 0.3 

Com Bread 0.1 0.1 

Pies 0.1 0.1 
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Table 17 shows the frequency of dairy products consumed per day. When study 

participants drank milk, they most frequently chose skim mUk over 2% and whole milk. In 

fact, skim milk and cheese (including cheese on pizza) were the dairy products eaten the 

most frequently. Whole milk and the dairy in macaroni and cheese were the least 

frequently consumed. 

DAIRY FOOD 
AVERAGE 

SERVING PER DAY STD 

Skim Milk 1.0 1.2 

Pizza 0.4 0.8 

Cheese, etc 0.4 0.3 

2% Milk 0.2 0.6 

Ice Cream 0.2 0.2 

Whole Milk 0.1 0.5 

Macaroni & Cheese 0.1 0.2 

Table 18 represents the daily consumption of foods that are high in fat and sugar. 

These foods are placed on the top of the Food Guide Pyramid and should be eaten 

sparingly. Salad dressings, margarine, and soft drinks were consumed the most frequently. 

Wine and liquor were consumed the least frequently. Alcohol was consumed moderately 

according to the FFQ, again emphasizing that this population drinks alcohol in 

moderation. 



OTHER 
AVERAGE 

SERVING PER DAY STD 

Salad Dressing, mayo 0.6 0.7 

Margarine 0.4 1.0 

Regular Soft Drinks 0.4 0.4 

Doughnut 0.3 0.4 

Sugar 0.3 0.8 

Butter 0.3 0.5 

Beer 0.2 0.3 

Salty Snacks 0.2 0.2 

Coffee Creamer 0.2 0.4 

Chocolate Candy 0.1 0.3 

Bacon 0.1 0.1 

Pie 0.1 0.1 

Wine 0.1 0.1 

Liquor 0.0 0.1 

Table 19 presents the comparisons of the average number of servings per day in this 

sample of20-30 year old males compared to the recommended Food Guide Pyramid 

servings per day. Mean fruit (1.2 serving per day) and vegetable (2.3 servings per day) 

consumption fall below the recommended 2-3 servings per day and 3-S servings per day, 

respectively. Meat/Protein (2.5 serving per day), bread/grains (7.8 serving per day) and 

dairy (2.3 serving per day) are all within the recommended guidelines. The high in fat and 
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sugars category indicates a consumption of 3.2 servings per day. This indicates that this 

population was not eating these types of foods sparingly. 

l0Tw Oia 
1-"'' 

FOOD 

AVERAGE 
SERVING 
PER DAY STD 

RECOMMENDED FOOD 
GUIDE PYRAMID SERVING 

PER DAY 

Bread/Grains 7.8 4.2 6-11 

High in &t and sugars 3.2 2.8 Sparingly 

Meat/Protein 2.5 1.7 2-3 

Dairy 2.3 1.9 2-3 

Vegetable 2.3 1.0 3-5 

Fruit 1.2 0.9 2-3 

This population needs to increase the amount of firuits and vegetables consumed and 

decrease the sweets and &ts. This group of young adult males was not meeting the third 

Dietary Guideline for Americans to choose a diet with plenty of fiuits and vegetables. The 

recommended amount of fixiits and vegetables is at least five a day (Time to Take Five, 

1995; The Food Guide Pyramid... 1996). This population was only eating 3.5 servings of 

fiuits and v^etables per day. Alternately, the FFQ for this population indicated that the 

participants drank alcoholic beverages in moderation and they did consume plenty of grain 

products as recommended by the third dietary Guideline for Americans to choose a diet 

with plenty of grain products. A variety of foods were eaten by this young adult 

population who exercise regularly as recommended by the first Dietary Guideline for 

Americans. 



56 

Question #2; Do the exercise attitudes of young adult males who exercise regularly show 

signs of possible exercise dependence? 

Exercise Attitudes. The questionnaire developed to assess exercise dependence is 

summarized in Table 20. The questions asked are listed by each &ctor, as described by 

Wanetka's (1995) thesis. Factor 1, mental state before and after exercise, had half of the 

questions greater than or equal to three indicating that exercise changes moods, builds 

confidence, results in an exercise "high", and relieves mental stress. Factor 4 had a score 

of three or more. This indicated that the population would miss a day of exercise if 

something else came up. The participants in this study also indicated that they would 

exercise regardless of weather as seen in Factor 11. It should be noted that this 

population resides in Southern Arizona and all participants were members of an exercise 

facility. Because of these, weather did not impact ecercise conditions greatly. None of 

the other factors showed that the participants were problematic. The participants in this 

study, as a group, showed trends of not having dependence on exercise. 



57 

Table 20. Exercise Attitudes of 20-30 Year Old Males Who Exercise Regularly. 

1. Mental state 

Exercise make me feel in control emotionally 2.57 1.52 
More attentive, alert, or focused after exercise 2.93 1.11 
Diflference in mood before and after exercise 3.00 1.31 
Exercise helps me feel more confident 3.53 0.86 
Experience a "high" when exercising 3.23 1.25 
When don't woricout, feel sluggish 2.57 0.90 
Feel mentally relieved after exercise 3.53 0.97 

Worry when unable to exercise 1.43 1.33 

2. Negative impact of missing exercise 

If miss woricout, constantly think about exercise 1.17 1.05 
Anxious when events may interfo-e with exercise 2.03 1.10 

: Depressed when haven't "put everything" into exercise 1.30 0.88 
If missed workout, exercise harder next time 1.37 0.96 

i Feel guilty when don't exercise 2.77 1.04 
I Tense when miss scheduled woricout 1.33 0.83 
< Think about exercise throughout the day 2.00 1.14 
i Need to woricout longer/more frequent than other 1.40 1.00 
I Selfconscious/Iowerselfesteem when don't exercise 1.73 1.08 
j Worry injury would stop exercise 2.30 1.34 
, Increase workout intensity/time 2.80 1.00 

i 3. Exercise with physical injury, cold, etc. 
I 

Woricout even if aggravated by exercise 1.30 1.06 
I Exercise despite iqury, pain 2.00 1.11 
' Continue exercise despite advice of professional 0.37 0.81 

Exercise with a cold or illness 1.97 1.13 

4. Avoidance of interference with exercise 

Refuse job/promotion/additional responsibility 0.93 1.34 
End job or relationship if interfered with exercise 1.20 1.45 
Wodd miss a day of exercise, if something came up 3 .47 1.14 
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FACTOR MEAN SCORE sm 

5. Planning day around exercise 

Plan day around workout time 2.57 1.19 
Choose exercise over social activities 2.77 1.04 

6. Body weight and performance 

Increase in body weight will inhibit performance 1.40 1.40 
Lose weight to improve performance 0.97 1.13 
Exercise more than once per day 1.63 1.27 

7. Pushing to the limits 

Follow saying, "No pain, no gain" 1.80 1.06 
Accomplish exercise goal, strive for harder goal 2.50 0.97 

8. Family/friends negative view of exercise 

Difficulties with &mily/friends and exercise 0.50 0.73 
Family/friends say negative comments about exercise 0.30 0.53 

9. Exercise alone 

Exercise alone rather than with partner 2.67 1.45 
Take substances to increase ability 0.83 1.26 

10. Weight control techniques 

Use weight control techniques to increase performance 0.03 0.18 

11. Exercising same time of day 

Exercise same time of day 2.97 1.30 
Exercise regardless of weather 3.13 1.48 
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The survey used did not find exercise dependence in this population as a group. 

Individual data were not analyzed. It is interesting to note that the questions for which 

this population scored a three or more were the questions that are touted by the experts 

and the media as benefits of exercise. The attitude of the participant filling out the survey 

may also influence the results. 

Question U3: In young adult males who exercise regularly, haw does energy expenditure 

compare to caloric intake and haw do these values compare to national norms? 

Energy Expaiditurg vs Daily Caloric Intake. 

Average Calories 
per Day STD 

3 day physical activity record 3,582 886 

3 day food diary 2,804 821 

Calorie differences 778 — 

All participants were asked to fill out a three day physical activity record. Each 

physical activity day recorded was the same day as the diet day recorded. There was a 

negative 37% difference in calories between the three day diet record and the three day 

physical activity record. Since none of the participants stated they were losing or gaining 

weight, the difference in physical activity and food intake may be explained by the fact that 
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people tend to underestimate the amount of food they eat (Weber, 1997) and overestimate 

the amount of physical activity in which they participate (Physical Activity and Health, 

1996). 

iP^ 

Age (years) kcal per kg Average kg Per day kcal 

15 - 18 45 15.67 3,405 

19-24 40 75.67 3,027 

24-50 37 75.67 2,800 

*Food and Nutrition Board, 1989. 

When the results from Table 21 were compared with those of Table 22, the range of 

calories per day was almost identical. This gave good evidence that the data collected was 

accurate for the population being studied. 

The CARDIA study reported that the average consumption of calories for white 

nsales 18-24 years old out of high school was 3,295 calories per day using a dietary 

history. For those 25-30 years old the mean caloric intake per day was 2,925 calories 

(Von Horn, 1991). NHANES HI showed the average 20-29 year old daily calorie intake 

as 3,025 calories (Annonymous, 1994). College students who completed a three-day food 

record had a mean caloric intake of2,848 calories per day when living on campus (n=14) 

and 2,751 calories per day living off campus (n=16) (Brevard, 1996). First year male 

medical students (n=98) had their average calorie intake per day calculated as 2,376 

calories using a three day diet record. 



61 

When male athletes' calories per day are compared, similar caloric values are seen. 

The three lowest activity levels of Olympic athletes have an average caloric intake of 

3,212, 3,048, and 2,808 (Barry, 1981). This gives further evidence that the total calories 

per day of young adult males aged 20-30 are reasonable for the population being studied. 
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In this section, demographics will briefly be reviewed and conclusions from the 

comparisons of guidelines and recommendations from health care professionals will be 

presented. 

The mjyority of this male population were well educated Anglo-Saxons. A high 

percentage reported satis&ction with their weight and were regular exercisers, many for 

the past five years or more. The amount of time these males exercised exceeded the 

recommendation of 30 minutes or more per day. This populations dedication to exercise 

was seen by the frequency and the duration of their physical activity. The majority 

claimed health benefits as their motivation to exercise. 

This study used the USDA's Dietary Guidelines for Americans, the Recommended 

EHetaiy Allowances (RDAs) and the USDA's Food Guide Pyramid, to determine the diet 

adequacy of young adult males aged 20-30 who exercised regularly. Complete data from 

thirty males was used and compared to the guidelines and other related studies conducted 

with young adult males. 

The breakdown of macronutrients of the young adults' diets was surprising. Their 

carbohydrate intake was 58% of total calories. Th^r met or exceeded the 

recommendations of the United States Department of Agriculture with a total fat intake of 

25%, which is lower than that of the general populace by 9%. Their protein intake was 

expected to be elevated but, was found to be within the recommendation of 15%. It 
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should be noted that the diet plus supplement values were not calculated in this study and 

some of the high protein supplements would have contributed to the percent of protein 

calories eaten per day for an individual, but not enough to have a significant effect on the 

group's mean protein intake. It was not surprising, however, that the mean values of the 

micronutrients measured were 80% or higher compared to the RDAs. 

Another surprising finding was the amount of alcohol these young adults consumed. 

It represented only 3% of their total calories. This percentage was expected to be much 

higher. This population averaged 25 years of age and were mostly college students. The 

majority, however, lived off campus and they all were employed. Their interest in health 

was evidenced by their exercise dedication and their diet adequacy. All these factors, 

except for age, may explain tl» unexpected lower alcohol consumption. 

This population adhered to most of the Dietary Guidelines for Americans. They ate 

a variety of foods and had a balance between energy consumed and energy expended. 

They consumed plenty of grains, dairy and protein rich products and their diet, as a group, 

was low in total &t and saturated Sugars, sucrose in particular, were eaten in 

modoution. Sodium and cholesterol were within an acceptable range, and they drank 

alcohol in moderation. 

Breaking the food down into servings per day, via the food fi'equency questionnaire, 

showed that this population was getting less fiiiits and vegetables than the current 

recommendation of five a day. Most of the fiiiits consumed were juices rather than whole 

fiuit, thus decreasing fiber which has been linked to preventing colon cancer. Vegetables 
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that were consumed the most frequently were broccoli and carrots. Foods high in fat and 

sugars were also consumed in excess of the recommendations of the Food Guide Pyramid. 

The meat/protein, bread/grain and dairy group all met the recommended daily serving size 

standards. 

This young adult population did not show tendencies towards exercise dependence. 

They scored high in the positive outcomes of exercises, such as feeling better after 

exercise, but it did not appear to interfere with their lives. 

The total energy expended according to the three day physical activity record was 

3,582 ± 886 calories compared to 2,804 ± 821 calories given from the three day diet 

records. The difference between the two was 778 calories, not making these two methods 

very comparable. However, reference values based on age were comparable to the energy 

values calculated from the diet and physical activity records. 

Recommendations for this population are: 

1) Increase fruit and vegetable consumption to at least five a day. 

2) Cut back on unneeded nutritional supplements. 

3) Continue educating this population on the USDA's Dietary Gtiidelines for Americans, 

the RDAs, and the USDA's Food Guide Pyramid. 

For future research, studying the level of nutrition and exercise knowledge in young 

adult males who exercise regularly would be beneficial. With this knowledge, correct 

nutritional information can be reinforced and misconceptions can be corrected. Studying 
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an older age group of males who exercise regularly would be another avenue of future 

research. The two populations could then be compared. 

Young adult males aged 20-30 years old who exercise regularly in Pima county had 

healthy diets and admirable physical activity patterns. The young adults follow the 

guidelines and reconmiendations suggested by the health care professionals. They did not 

show strong signs of dependency on physical activity and their energy expenditure was a 

fair representative of their caloric intake. 
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ARIZONA. 
'ncUMvoBrrroF 

Huflwi Subi*t8 Committee 
HCAUH SOENCB CENRK Tuoon. Ajizana 8S724 

2 August 199S 

Vanessa Stanford, B.S. 
c/o Beth Stevart, Fh.O, R.D. 
Departaent of Nutritional Sciences 
FCR Building, Room 317 
Main caapus 

RB: FOOD IBTIUCE AHD DZEIMIY FXTTERHS OF MEH 18-30 ¥23018 OLD RHO 
EZEBCISB RSOnZJUU.? 

Dear Ms. Stanford: 

He have received documents concerning your above referenced 
project. Regulations published by the U.S. Department of Health and 
Human Services [45 CFR Part 4Ŝ 101 (b) (2)] exempt this type of 
research from review by our Committee. 

Please be advised that clearaac* from official authoritias from 
sita(«) where proposed research is to be conducted must be obtained 
prior to performance of this study. 

ThanJc you for informing us of your work. If you have any questions 
concerning the above, please contact this office. 

Sincerely, 

Williu F Denny, K.D. 
Chairman 
Human Subjects Committee 

WPD:js 

cc: Department/College Review Committee 
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Diet &, Exercise 
Patterns of Young 

Adult Males. 

DATES TO RECORD: 

Thank you for agreeing to participate in this study. Currently, there is little information 
about what young adult males between the ages of 18-30 who exercise regularly are 

eating. This study wiU look at the food intake and exercise patterns among males in your 
age group. All surveys are completely confidential. You will be asked to complete a 3-
day diet and exercise record, a food frequency questionnaire and demographics sheets. 

This should take no more than 15-30 minutes a day for each of the 3 days. With all 
completed surveys, you will be offered a free diet consult with a Registered Dietitian and a 

chance to win $50. There are no risks or costs to you for participating in this study and 
you may withdrawal at any time. 

Your contribution to this effort is greatly appreciated. Participation in this study is 
voluntary and by completing the survey, you will indicate your consent to include your 

responses in this study, you wish to answer any questions in more detail or qualify your 
answers, please feel free to make comments in the margins or attach a separate sheet of 
paper. Your responses will be completely confidential and all surveys will be destroyed 

after the study. Thank you for your assistance with this research project. 

Call Vanessa Stanford for any questions; 
Work: 621-9344 

Thank you! Additional comments may be made on the demographics sheets or the back of 
the food and exercise record. 
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THREE-DAY DEBT AND EXERCISE RECORD 

3-Day Diet Record Instructions: 

A typical period including two non-consecutive weekdays and one non-consecutive 
weekend day will be chosen. Record everything that you consume in-between and at 
meals. The most accurate system is to keep this record with you and fill in the information 
at the time of consumption. Memory Mure is a common problem! Remember to: 

1) Record everything that goes into your mouth and the time and place you ate 
it. 

2) Include su£Bcient description of all foods and supplements. Please include 
labels of foods and supplements when possible.(brand names, empty bottle or 
package and name of restaurants can be helpfiil) 

3) Please record how the food was prepared. 
4) Record, as accurately as possible, the amount of food you eat. 

Portion size assessment is another source of error, be as accurate as possible. Record 
beverages in cups or ounces (record additions like sugar, cream, etc.); meat and eggs by 
dimensions (3"x2''xl"), ounces (4 oz burger, if known) or items (I medium chicken 
hTeist);/mits and vegetables by pieces or item (1 medium banana, baked potato with 1 
tsp sour cream); breads by slice; rice or pasta by cups; dtury products by cups; and 
cheese by dimensions inches). List all items eaten: salads with salad dressing, syrup with 
pancakes, jelly beans, condiments, chips, salsa, protein supplements, vitamin supplements, 
etc. 

EQUIVALENT MEASURES: 

1 Tablespoon (T) = 3 teaspoons (tsp) 
1/4 cup = 4 T, 2 oz* 
1/3 cup = 5 T + 1 tsp 
1/2 cup = 8 T, 4 oz* 
1 cup = 16 T, 8 oz* 
1 pint ~ 2 cups 
1 quart = 4 cups 
1 pound = 16 oz* 

* Ounce measurements are for liquids. Dry products usually weigh less. 

Fistful ^cups 
Knuckle finches 
Mug ^cups 
Bowl ^cups 
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3-Day Exercise Record Instructions; 

Use the same three days you recorded food consumption for your exercise record. 
Remember to: 

1) Record TYPE OF EXERCISE DONE (example: stair master, bench press). 
2) Record the amount of time (DURATION), and the settings, reps, weight used etc. 

(RESISTANCE) 

Example: 

TIME OF 
DAY 

TYPE OF 
EXEROSE 
DONE 

DURATION AND SETS, WEIGHT, 
SETTINGS, DISTANCE, ETC 
(RESISTANCE) 

mGH, MEDIUM, 
OR LOW 
INTENSITY 
H M L 

3) Record the intensity with which you worked out. (High, Medium, or Low) 
4) Please use as much space as you need to record the information requested. 
5) At the end of each day, divide up 24 hours in activities done for the entire day. 

Example: 

ACTIVITY HOURS MINUTES 

Sleep, lying still, awake 

Etc. (Pleue be specific.) 

Remember, total hours must equal 24. 
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DATE; 
Please record everything you eat or drink at the time you eat it Be as specific as possible. Please include 
vitamin, nunpraic and protein powders, etc. Include brand names and amotints used. 

TIME OF 
DAY FOOD, BEVERAGE, SUPPLEMENTS CONSUMED AMOUNT 
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DATE: 

TIME OF 
DAY 

TYPE OF EXERCISE 
DONE 

DURATION AND SETS, WEIGHT, 
SETTINGS, DISTANCE, ETC. 
(RESISTANCE) 

HIGH, MEDIUM, 
OR LOW 
INTENSITY 

H M L 
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Please place an (X) under tlie column which applies best to each of the 

statements. The following questions relate to exercise habits and 

behaviors. All of the results will be strictly confidential. Please answer 

each question carefully. Thank you. 

A 
L 
W 
A 
Y 
S 

V 
E 
R 
Y 

O 
F 
T 
E 
N 

O 
F 
T 
E 
N 

S 
0 
M 
E 
T 
1 
M 
E 
S 

R 
A 
R 
E 
L 
Y 

N 
E 
V 
E 
R 

1. I have chosen to engage in my regular exercise routine over aocial activities with my 
family or friends. 

2. I have exercised when I had a cold (common cold, flu, etc.) or a long term illness. 

3. I feel mentally relieved after I exercise. 

4. I lose weight to imptave my athletic peifixmance. 

S. I fed guilty when I dont exercise. 

6. I increase my workout intensity or workout time to increase my desired level of 
fitness. 

7. I plan the days activities around my workout times. 

8. I exercise despite an injury or pain in my t>ody. 

9. When I miss a scheduled workout time, I fed tense, irritabie, or depressed. 

10. I fed that an increase in my body weight will inhibit my athletic performance. 

11. Some days I fed the need to exercise more than once per day. 

12. I exercise alone rather than with a partner. 

13. I find myadfthinking about exercising throughout the day. 

14. I would misa a day (rf'exerciaeifsoroetfaing unexpected came up. 

IS. I exerctaeregardleasoftfae weather conditions such as high heat, rain stoims, extreme 
cold, etc. 

16. I get anxious and fiustratod when upcoming events may interim with my workouts. 

17. Ineedto work out kmger and/or more frequently than others to be satisfied with my 
level of fitness. 

18. I use various weight control techniques such ss laxatives, vomiting, fasting, or diet 
pills to increase my athletic performance. 

19. My family members or friends have made some negative coounents about my 
exercise habits. 

20. I have continued to exercise against the advice of a heatthprofessionaL 

21. When unable to exercise. I find myselfwonying more about personal problems. 
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22. I have taken substances (steroida, caffeine, suppfements, etc.) to increase my athletic 
ability. 

23. Exercise helps me feel more confident 

24. I experience a "high" when I exercise. 

25. Exercise aUows me to feel more in control emotionally. 

26. I fed more selfconacious about myselfind have a lower selfesteem when I cant 
exerciae. 

27. If I missed a planned wofkout, I would exercise twice as hard the next day. 

28. When I dont workout, I feel sluggish. 

29. There is a difieienoe in my mood before and ifler I exercise. 

30. I would consider terminating a relationship orjobifitinteTfaed too much with my 
exercise. 

31. I wouki or have continued to workout despite a physical condition that is aggravated 
by exercise. 

32. I am more attentive, alert, or focused after I exercise. 

33. Ifl feel I havent "put everything'into my workouts, I fed depressed or fiustrated. 

34. Iflfeh an iquiydevekjping, I would worry about the consequences of not being abfe 
to exercise. 

35. I have difOcuhies with my family, fi)ends,orjob in regsrd to my exercise routine. 

36. Ifl miss a workout, I constantly think about exercise. 

37. I would consider refusing a newjob,protno(ion, or any additional responsibdfties that 
would possibly interfere with my exercise routine. 

38. I exercise St approximately the same time ofday each day I exercise. 

39. Iflacoomplish an exerciae related goal, I strive for a harder goal the next time I 
exercise. 

40. I follow the saying, "No pain, no gain'when I exercise. 



The following section is about your usual 
eating habits. Think back over the past year. 
How often do you usually eat the foods 
listed? 

Rrst, check {/) whether your usual serving 
size is small, medium, or large. (A small 
portion is about one-half the medium serving 
size shown, or less; a large portion is about 
one-and-a-half times as much, or more.) 
Then, put a NUMBER in the most appropriate 
column to indicate HOW OFTEN, on the 
average, you eat the food. If you eat 
bananas twice a week put a 2 in the "week" 
column. If you never eat the food, check 
"Never." Please DO NOT SKIP foods. And 
please BE CAREFUL which column you put 
your answer in. It will make a big difference 
if you say "Hamburger once a day" when you 
mean "Hamburger once a week"! 
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INSTRUCTIONS FOR RECORDING 
FOODS/BEVERAGES ON DIET RECORDS 

I I  FOOD/BEVERAGE/SUPPLEMENT" COLUMN: 

1. Use brand names and include labeb v^ienever possible. For example: 

1 16 ounce (oz.) Burger King chocolate shake 
1 Big Mac 
1/4 cup Bumble Bee tuna, packed in water 

2. Remember to list all additions to foods and beverages, such as cream, sugar, butter, jelly 
lemon, salad dressing, artificial sweeteners, catsup, etc. List amount of these items as follows: 

3 Tablespoons (Tbsp) French salad dressing 
2 teaspoons (tsp) black raspberry jam 
1 pad^ Sweet* n Low 

3. Describe how foods are prepared. FOT example: 

1 fish fillet, 3"x4"xl/4": fried in Crisco, w/flour coating, 1 tsp 
1/2 cup firesh broccdi: steamed 

4. For multi-vitamin, mineral, protein supplements etc, list the name of the supplement and the 
number of tablets or amount of supplement you took in the "AMOUNT* COLUMN. For 
example: 

FQOP/BEVERAGE^UPPLEl 
One-a-Day Maximum 
M  ̂Mass 2000 

[ AMQIME 
1 tablet 
1/2 cup 
8 oz in "MfW" millf 

MetamuciL, sugar-free 1 tsp. 
in water 8 oz 

If AMOUNT" COLUMN; 

5. Use measuring cups or spoons whenever possible, for example: 

1 cup Keller's Com Flakes cereal 
1/2 cup 2% milk 
1 tsp sugar 
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4. For beverages, you may use fluid ounces or cups. For example; 

6 oz (3/4 cup) decaf cofifee, brewed 
12 oz (1 1/2 cup) Diet Pepsi 
1 Screwdriver 1 oz. (1/8 cup) vodka and 4 oz. (1/2 cup) orange juice 

5. For foods that do not fit in a cup or spoon, use dimensions Ocogdi, width, and height). For 
example: 

1 com tortilla, 6 inches across 
1 piece Cheddar cheese, 3"x2"xl" 
1 Granny Smith apple, medium 
1 piece of Domino's Pizza, 6 inch diameter (point to crust) and 4 inch long crust. 

When measuring dimensions of meat items do not include the bone or the &t in the 
measurement, unless the bone or fiit is eaten. 

6. List each food item, and the amount of each item, in mixed dishes. For example: 

1 cup beef stew: 1/4 cup beef 
1/3 cup potatoes 
3 Tbsp carrots 
2 Tbsp celery 
1/4 cup gravy 

OR Provide a copy of the recipe and list what proportion of the entire recipe you ate. For 
example: 

Beef stew, 1/8 recipe (see attached) 

7. Use your fist and knuckle measurements to estimate amounts when none of the above 
procedures are applicable. 

fistful: cup 
Knuckles: ^mches 
Fav(xite mug holds cups 
Favorite bowl hokis cups 

Space for these values is available in your diet and exercise record. 
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^ ^ ^ ^ ^ ^ ^ ^ ^ O ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 1^^ fc|p 1^^ 1^^ 1^^ 1^^ 1^^ ^p 
This is the entry fbnn for the S50 drawing. Fill it out with your completed survey. The infonnation on this sheet 
will be kept confidential. 

Name; Social Security Number 

Pixne: Best times to be reached: 

Address; 

tfl m ^1 

$^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
This is the entiy fonn fcr the $50 drawing. Fill it out with your completed survey. The infcxmation on this sheet 
will be k^ confidential. 

Name; Social Security Number. 

Phone: Best times to be reached: 

Address: 

$^N ^1 ^1 tfi 
IL̂ P 1^ 1̂  ̂ IL̂  1̂  ̂

$^N ^1 tfi ^n ^S ^N tfi ^N ^h 
1̂  ̂ 1̂ 9 IL̂  IL̂  iP 1̂  ̂

This is the entiy form for tbe S50 drawing. Fill it out with your completed survey. The information on this sheet 
will be kept confideotiaL 

Name: Social Security Number 

Phone: Best times to be reached: 

Address; 

$^ ^ ^ ^ ^ ^ ̂  ^ ^ ^ ^ ̂  ^ ^ ^ ^ ^ ̂  ^ ^ ̂  ^ ^ ^ ^ ^ ^ 
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