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THESIS ABSTRACT 

Thesis: Comparison of Nutrition and Physical Fitness Levels Between Vegetarian and 

Non-Vegetarian College Students. 

Student: Christine T. Taggart 

Degree: Bachelor of Science 

College: College of Applied Science and TechnologylHonors College 

University: Ball State University, Muncie, Indiana 

The purpose of this study was to compare the nutrition and physical fitness levels 

of vegetarian and non-vegetarian college students at a mid-sized university, using males 

and females between the ages of 18 and 25. Seventy students at Ball State University, 

Muncie, Indiana, participated in this study. Each subject completed an initial health 

history questionnaire, a three-day food diet record, and underwent a comprehensive fitness 

assessment. The fitness assessment consisted of the following tests: hand grip 

dynamometer for muscular strength, one minute bent knee sit ups for muscular 

endurance, sit and reach for flexibility, the use of skinfold calipers for body composition, 

and a submaximal cycle ergometer test for cardiorespiratory endurance. All data 

collected from the three-day food diet records and fitness assessment were analyzed for 

both group and sex significance using a two-way ANOV A test. The significance level for 

these tests was set at p<O.05. Vegetarians were found to have a significantly higher level 

of cardiorespiratory endurance, lower level of muscular endurance, and an increased 

incidence of smoking than non-vegetarians. They also consumed significantly less 

amounts of protein, and greater amounts of polyunsaturated fat, insoluble fiber, alpha 



-, tocopherol, and vitamin E, than non-vegetarians, The primary investigator feels that these 

results are indicative of areas needing to be addressed for this age group, and that both 

vegetarians and non-vegetarians can benefit from nutrition and fitness counseling, As a 

result of present health practices of these individuals leading to future health habits, it is 

imperative that proper diet and health behaviors be taught and implemented, which could 

possibly deter the development offuture incidence of chronic disease among this group, 

Recommendations for future repetition of this study include testing a larger sample size, 

taking more variables (i,e, lifestyle behaviors, demographic factors, family history, and 

social environment) into consideration, using a maximal cardiorespiratory endurance 

protocol to measure absolute V02 max" and taking a sample of fasting blood to analyze 

the bioavailability of nutrients, 
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CHAPTER I 

INTRODUCTION 

In today's world, people are becoming more aware of the health effects of their 

personal behaviors. Information regarding the impact of a high fat diet, sedentary lifestyle, 

and other poor lifestyle habits, such as smoking, have reached the public and started to 

influence their decision-making regarding their lifestyle behaviors. This fact can be 

demonstrated in the decreasing incidence of deaths from cardiovascular disease (CVD), 

since 1980 . (American Heart Association, 1998) 

Physicians claim that a major cause of CVD is dietary habits, specifically a high 

fat intake, which is a cause of the precursor to severe CVD, atherosclerosis. Researchers, 

such as Dweyer (1988), Beilin (1994); and Farley (1995), have shown vegetarians to have 

a lower incidence of hypertension than nonvegetarians. Dweyer (1988 and 1994) and 

Farley (1995) have also shown a decreased incidence in coronary artery diseases, Type II 

diabetes, and gallstones in vegetarians, compared to nonvegetarians. 

It is now being claimed that besides dietary practices, a sedentary lifestyle and 

other behaviors of individuals may be linked to the development of these diseases (Blair, 

1995; Blair, Brill, & Barlow, 1994). For these reasons, it is not surprising that an 

increasing number of people are beginning to make choices related to their lifestyles that 

could help decrease their risk of developing some of these chronic diseases. If additional 

research continues to define the causes of chronic, debilitating diseases, and some of these 

causes remain to be controllable behaviors, then it may be assumed that an increasing 

number of people will adopt the healthier lifestyle practices that the researchers 

outline as risk reducers. 
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It cannot be assumed that all people who engage in what is thought to be a 

healthier lifestyle (i.e. low fat/low cholesterol meals, regular exercise, no smoking), do so 

for the health benefits. In regard to dietary practices, many people who become 

vegetarians do so because of desires for good health, philosophical orientations, new 

spiritual beliefs, or ecological issues. (Freeland-Graves et.al., 1982; 1986). 

Other factors besides potential health benefits may lead people to choose the 

dietary practice of vegetarianism. Personal characteristics of an individual may be one of 

these factors. Many young adults, especially women, cite animal rights' concerns, along 

with health and environmental reasons, for choosing to be vegetarians. (Janelle and Barr, 

1995). As a counteraction to perceived abuse of the animals, many people have become 

what is termed, "Animal Rights Activists". These Activists fallon either extreme of the 

spectrum. Some simply refuse to engage in carnivorous eating habits, while others may 

take a more radical form of action, such as engaging in protests at locations where 

suspected abuse of animals is occurring. 

2 

Another reason an individual may choose a vegetarian lifestyle is for religious 

reasons. One religious group in particular who engages in vegetarianism are Seventh-Day 

Adventists, who from birth, do not eat meat. Other religions, such as Catholicism on 

Fridays and during Lent, engage in various forms of vegetarianism as part of the practice 

of their religion. The Orthodox Hindus, primarily eat fiuits, vegetables, whole grain, 

and milk. 

One other more undefined reason for people practicing vegetarianism is the social 

influence to do so. During the past few decades, practicing healthier behaviors has 
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become almost a fad. Among college students, abstinence from meat is viewed as a 

"trendy" diet pattern (Walker, 1995). Many young people perceive this "new" form of 

dietary practice as an escape from their parents' "Meat and potatoes" traditional meal. 

3 

Another lifestyle practice that has become popular within the last few decades is 

exercising. Dr. Kenneth Cooper first investigated the potential health benefits of exercise, 

specifically aerobics, while working as a physician on a military base. Since that time, 

many people have begun exercise programs of their own, and Dr. Cooper, along with 

many other scientific researchers have investigated the benefits of exercise. 

Some of these benefits are thought to be an increase in the high density lipoprotein 

(HDL, or "good") cholesterol content in the blood, which helps to lower the low density 

lipoprotein (LDL, or "bad") cholesterol content. Other benefits include a reduction in risk 

of developing coronary heart disease, hypertension, colon cancer, and diabetes mellitus. 

Despite this knowledge, more than 60 percent of American adults are not regularly 

physically active, and 25 percent of all adults are not active at all (U.S. PublicHealth 

Service, 1996). 

Although religious reasons usually do not influence an individual's decision to 

exercise, as mentioned with vegetarianism, a person's social environment may. Since the 

development of technology, Americans have become less active, because survival no 

longer depends on the physical activity of people. Introduction to this technology has 

come earlier in the life cycle, with children now being given computer games as a 

substitute for physical activity. The impact of this on future disease development in these 

individuals is not yet known. (Haskell, 1996). 
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Whether itt be dietary practices or level of activity, one thing has become apparent 

to researchers, educators, parents, and many other health officials, people must engage in 

healthy behaviors beginning early in life, if these behaviors are to become a habit 

throughout the life cycle. For this reason, many experts are looking at the lifestyles of the 

younger population to detennine their risk of disease in the future. Consequently, those 

behaviors thought to promote a better quality oflife for individuals have, hopefully, been 

taught earlier in a child's life than before, regardless of the religion, current health status, 

or social environment of the individual. An example of the opportunity for this is with 

today's young adults being the first generation to have grown up with the availability of 

current dietary recommendations. (Georgious et. al., 1997) 

The following study was initiated with the original intention of investigating the 

health implications of a vegetarian lifestyle versus the traditional carnivorous American 

lifestyle, and the fitness level of each of these groups. Although, as previously mentioned, 

vegetarianism has shown to decrease the incidence of some diseases, as with any dietary 

practice, there are some concerns regarding nutrient deficiencies among vegetarians. 

Some of these include protein, iron, calcium, zinc, vitamin B-12, and vitamin D. It is 

hoped that through this study, a clearer understanding of the impact of each of these 

lifestyles, vegetarian and non-vegetarian, will be apparent in regard to the health and 

nutrition status of the future generation. 
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Statement of the Problem 

The following question will be studied: 

1. Are there any differences between mean intake of selected nutrients, lifestyle behavior, 

risk factors for chronic disease, and fitness levels of vegetarian and non-vegetarian 

college students? 

Need for the Study 

In today's world, many people are adopting behaviors that are thought to be of 

health benefit to them, but in actuality, the individual's practice of the behavior is 

inadequate to reap these benefits. Although red meat consumption is known to be a 

precursor to cardiovascular disease due to the cholesterol and fat attributed to its intake, a 

vegetarian diet that lacks essential nutrients, such that a non-vegetarian's (carnivorous) 

lifestyle may provide, may be detrimental to the individual's health. 

The American Dietetic Association (1993) acknowledges the fact that any dietary 

practice, whether vegetarian or non-vegetarian, can be detrimental to a person's health, if 

not practiced properly (i.e. contains the essential nutrients, etc.) There are concerns that 

vegetarianism may lead to deficiencies in calcium (Weaver and Plawecku, 1994), iron, 

vitamin B-12 (Kleiner, 1992; ADA, 1993; Craig, 1994; Haddad, 1995), and protein 

(Haddad, 1995). 

Calcium deficiencies can often be found with vegans, who are known as the 

true vegetarians because they consume no dairy products (Weaver and Plawecku, 1994). 

Vitamin B-12 is a concern for this population because it is only found in animal products, 

and iron may be deficient in this group because, although iron can be found in plant foods, 
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-- it must be accompanied with a source of vitamin C in order for it to be properly absorbed 

by the body. (Kleiner, 1992; ADA, 1993; Craig, 1994; Haddad, 1995). Protein, like iron, 

can be found in non-animal sources, however, vegetarians can be deficient in it if they do 

not consume these sources, which are vegetables, nuts, legumes, and grains. (Haddad, 

1995). 

For thos€:: vegetarians who do not eat the correct foods which would supply them 

with the nutrients they might be deficient in, due to not eating meat, supplements are 

available. In a study by Read and Thomas (1983) involving lacto-ovo vegetarians, 

supplements for the following nutrients were frequently consumed by 85% of the study's 

subjects: calcium, vitamin-B-complex, vitamin C, vitamin A, and vitamin E. 

As a result of there being different types of practicing vegetarians, different risks of 

-
nutrient deficiencies exist for each group. For example, in a study conducted by Shultz 

and Leklem (1983), lacto-ovo vegetarians and lacto-vegetarians were compared with 

other types of vegetarians. The lacto-ovo vegetarians and lacto-vegetarians were found to 

have higher intakes of iron and calcium, compared to the other vegetarians. As a 

consequence of this finding, it is important that dietary recommendations developed for 

vegetarians, not be generalized to the point where there is no acknowledgment that 

different types, and therefore, different needs, exist. 

In terms of exercise and physical fitness of vegetarians and non-vegetarians, in 

some studies, such as Janelle and Barr's (1995), in order to be accepted as a subject, the 

individual had to exercise seven hours a week or less, which did not leave much room for 

variace of amount of exercise between the two groups. --
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In another study performed on postmenopausal vegetarian and non-vegetarian 

women (Tesar et. al., 1992), physical activity levels were difficult for the researchers to 

assess, but all of the subjects exercised less than one hour per day. 

Freeland-Graves et. al. (1986) found that 91 % of their subjects exercised at least 

once a week, and there was no significant variance in the frequency of exercise between 

the two groups. Significant differences were found between vegetarians and 

non-vegetarians in the mode, or type, of exercise performed. Vegetarians rode bicycles 

and practiced yoga more frequently than did non-vegetarians. 

Kuczmarski et. al. (1994) performed a study comparing Seventh-Day Adventists 

(SDA) and non-Seventh-Day Adventist adolescents. A questionnaire was distributed to 

assess physical activity, where male SDA were shown to be significantly more physically 

active than male non-SDA. The subjects' fitness levels were not analyzed, however. 

The only study researched for comparison to the following study that was found 

to perform a fitness assessment on the subjects, along with a nutrient analysis, was done 

by Hanne, Dlin, and Rotstein (1986). Their subjects, however, were all athletes who 

trained 5-8 hours per day, so no variance was seen in the amount of exercise between 

groups. 

As a result of none of the aforementioned studies having performed all of the 

following: fitness assessment, nutrient analysis, health history questionnaire, lifestyle 

behavior profile, and random sample of students, the following study, unlike the other 

studies, will be informative in many ways. 

7 

This study is important in the are of nutrition and health for the following 

reasons: 1) rapid growth occurs between adolescence to college years (18 to 24 year old), 
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2) college students' dietary habits are influenced by their peers (Kessler, Gilham, and 

Vickers, 1992), 3) this study will show the influence of diet on fitness; 4) it will help 

identifY differences oflifestyle behavior and risk factors for chronic diseases, 5) students 

attending college are away from home and as a result meals are not prepared for them, 6) 

the incidence of eating disorders is greater due to their new environment and peer 

pressure, and 7) the findings from this study will be useful for registered dietitians and 

other health professionals who work with college students. Since increasingly more 

college students are interested in becoming vegetarians, and those that are non-vegetarians 

also can benefit from a nutritional and fitness analysis of students like themselves, this 

study will be beneficial in the area of nutrition and health for all. 

Assumptions of Study 

For the purpose of this research, the following assumptions were made: 

1. The subjects were literate, and able to comprehend written instruments; 

2. The subjects were willing to cooperate and provide honest and accurate responses 

to written questionnaires and dietary intakes; 

3. The sample was representative of university freshman, sophomore, junior, and 

senior college students at Ball State University, in Muncie, Indiana; 

4. The three day food diet record-keeping process and the fitness assessment (i.e. 

muscular strength, muscular endurance, cardiorespiratory endurance, flexibility, and 

body fat composition) accurately and reliably measured the subjects' nutrition and 

fitness levels . 
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Limitations of the Study 

For the purpose of this study, the following limitations were: 

1. The sample selection was limited to Ball State University, Muncie, Indiana; 

2. The sample was restricted to currently enrolled undergraduates (male and female 

students); 

3. The vegetarian sample group and non-vegetarian sample group did not have equal 

numbers of female and male subjects; 

4. Supplementation intake was not analyzed since this study focused on food intake; 

5. Dietary analysis was limited since certain kinds of foods were not included in 

the Nutritionist IV databank and substitution was needed; 

6. The subjects were 18 - 24 years of age and attending Ball State University; 

Definition of Terms 

The t4:>Uowing terms are defined as they will be used in the investigation. 

1. Lacto-ovo vegetarians: People who follow a vegetarian diet which includes dairy 

products and eggs but excludes the flesh of any meat, poultry, or fish. 

2. Lacto-vegetarians: People who follow vegetarian diets which include dairy products 

but not eggs, nor the flesh of any meat, poultry, or fish. 

3. Pesco-vegi!tarians: People who follow vegetarian diets which include dairy products, 

eggs, and fish but exclude meat and poultry. 

9 

4. Vegan: People who follow vegetarian diets which exclude any kind of animal product. 

5. Non-vegetarian: People who practice diet patterns which include all kinds offlesh 

food (red meat, poultry, fish, or seafood). 
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6. Cycle ergometer: A stationary device that can measure work consistently and reliably. 

7. Fitness test/assessment: A process performed in order to measure an individual's 

physical fitness (i.e. cardiorespiratory endurance, body composition, muscular strength 

and endurance, and flexibility). 

8. Systolic blood pressure: The pressure of the bl od upon the walls of the blood vessels 

when the heart is contracting. 

9. Diastolic blood pressure: The blood pressure hen the heart is resting between beats. 

10. Cardiorespiratory endurance: The ability to p rform large muscle, dynamic, 

moderate-to-high intensity exercise for prolon ed periods. The accepted measure of 

this is maximal oxygen uptake (V02 max). 

11. Muscular strength: The maximal force (prop rly expressed in Newtons, although kg 

is commonly used as well) that can be generate by a specific muscle or muscle group. 

12. Muscular endurance: The ability of a muscle roup to execute repeated contractions 

over a period of sufficient time duration to ca se muscular fatigue, or to statically 

maintain a specific percentage of maximum v untary contraction for a prolonged 

period of time. 

13. Flexibility: The maximum ability to move a j int through a range of motion. 

14. Body composition: The relative percentages fbody weight comprised of fat and 

fat-free body tissue. 
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Objective 

The broad objective of this study was to determine, among a sample of vegetarian 

and non-vegetarian college students, who would be more fit and eating more nutritiously. 

During preparation for the protocol required for this study, it was determined that other 

factors regarding lifestyle behavior, such as smoking habits, actual exercise habits of the 

participant, and alcoholic beverage consumption could also be determined in the 

accompaniment of the screening questionnaire. 
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Hypothesis 

There v.rill be no differences between mean intake of selected nutrients, lifestyle 

behavior, risk factors for chronic disease, and fitness levels of vegetarian and 

non-vegetarian college students. 

12 
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CHAPTERD 

REVIEW OF LITERATURE 

Over the past few decades, researchers have been interested in the effects of 

dietary and physical activity practices on health. A common interest of scientists related to 

dietary practice is that of vegetarian versus non-vegetarian, or omnivorous, lifestyle. 

Groups ranging from the cattle industry to animal rights activists have been in search of 

legitimate evidence in their fight to advocate either side of the health issue, in regard to 

dietary habits. 

The purpose of this study is to continue the investigative process into dietary 

practice and physical activity levels of college students. This was not necessarily in the 

hopes of ending this age-old debate regarding which dietary practice is more beneficial to 

one's health, but to supplement the already existing research, thus adding another 

perspective through which to view the situation. 

The dietary practices of vegetarianism and non-vegetarianism, their relationship to 

physical activity habits, and college-aged individuals are the variables presented in the 

study to be investigated. This review ofliterature chapter is divided into the following 

sections: Position of the American Dietetic Association on Vegetarianism, Surgeon 

General's Report on Physical Activity and Health, Health Practices of Vegetarians and 

Non-vegetarians, Concerns Regarding Dietary Practices of Vegetarians and 

Non-vegetarians, A Specific Look at Exercise and the Vegetarian, The Effect of Dietary 

Practices on Children, Dietary Intake and Physical Activity Practices of the College-Aged 

Population, Factors that Influence the Lifestyle Behaviors of College Students, Outside 



- the College Environment, Long Term Effects of Dietary Practices on Adults, Summary, 

and Conclusion, 

Position of the American Dietetic Association on Vegetarianism 

1~ 

In an age when medical knowledge and scientific reports seem to contradict each 

other quite frequently, the public has difficulty knowing where to tum for consistent, 

reliable, health··related information, It may come to a point where the only place they will 

tum is to professional associations who seem to be looked upon in good faith for their 

expertise in a given subject. 

The dietary practice of vegetarianism has been of interest to many people who 

have supported varying attitudes and agendas regarding its acceptance in certain cultures, 

especially in an industrialized nation, such as the United States, As a result of conflicting 

messages regarding its health benefits, health deterrents, and need for existence in the 

American diet" people have looked to what has been perceived by some as the leading 

authority in nutrition for our culture, the American Dietetic Association (ADA), 

In a position paper by the Journal of the American Dietetic Association (1993), the 

ADA defines the different types of vegetarians, The lacto-ovo vegetarian's eating pattern 

is characterized as an individual who eats grains, vegetables, fruits, legumes, seeds, nuts, 

dairy products, and eggs, This individual excludes meat, fish, and fowl from his or her 

diet. The vegan, or total vegetarian, is an individual who is stated as being similar to the 

lacto-ovo vegetarian except for the additional exclusion of eggs, dairy, and 

other animal products, (Along with these types, there also exists the lacto-vegetarian 

and pesco-vegetarian,) 
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The AD A highlights the fact that there is a great amount of variation within the 

dietary practice of vegetarianism, and therefore, assessment ofa vegetarian's diet must be 

done on an individual basis. In its position paper, however, the ADA does support the 

fact that many studies have shown vegetarians to have lower morbidity and mortality rates 

from severe chronic degenerative diseases than non-vegetarians. Although the ADA 

acknowledges the scientific evidence suggesting positive health implications for the 

individual, it also states that with both vegetarian and non-vegetarian dietary practices, 

either has the potential to be beneficial or detrimental to health. The ADA encourages 

sound nutrition planning which may reduce the risk of developing some disease by dietary 

measures. 

Surgeon General's Report on Physical Activity and Health 

In 1996, the Surgeon General's office, within the United States' Public 

Health Service, issued Physical Activity and Health: A Report C?f the Surgeon General 

Executive Summary. This marked the first government report regarding the impact of 

physical activity on the health of the American people. This report set the stage for an 

increased awareness of the need for physical activity public health initiatives across the 

country, and has helped in the development of specific physical activity objectives within 

the Healthy People 200012010 health goals for the nation. 

Concerns about the present state of sedentary behavior were raised by the Surgeon 

General by reports that only 22 percent of adults participate in regular, sustained physical 

activity, only one-half of people ages 12-21 years, participate in regular, vigorous physical 

activity, and 25 percent of all adults report no physical activity at all . 
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Although research on the benefits of exercise has been performed over the last few 

decades, this report marks the first time the government acknowledged these benefits. 

Those benefits outlined in the Surgeon General's report include: an improvement 

in mental health, a decreased risk of the development of colon cancer, diabetes mellitus, 

coronary heart disease, hypertension, and general premature mortality. Along with this, 

physical activity is noted as being important for the maintained good condition of muscles, 

joints, and bones over the lifetime. 

This report acknowledges the fact that a proper physical activity program must be 

practiced in conjunction with proper dietary habits, and other health-enhancing lifestyle 

behaviors. Reference is made to Healthy People 2000 and the 1995 Dietary Guidelines 

for Americans. It is clear through this report, that in order to effectively study (i.e. 

receive the most complete picture of the health of an individual), as many lifestyle 

behaviors/practices as possible must be considered. 

Health Practices of Vegetarians and Non-vegetarians 

In the American Dietetic Association's position paper, it is stated that, "In addition 

to possible health advantages, other considerations that may lead to the adoption of a 

vegetarian diet include environmental or ecological concerns, world hunger issues, 

economic reasons, philosophical or ethical reasons, and religious beliefs," (ADA, 1993). 

Regardless of a vegetarian's true reason for choosing their dietary practice, 

many times vegetarians possess the stereotype ofleading an, overall, healthy lifestyle. 

As with many other stereotypes, people have searched to prove or disprove the 

thought that vegetarians also practice more consistently than non-vegetarians, other 

health-conscious behaviors, such as refraining from smoking, exercising on a regular 
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basis, and working to manage their stress. The following studies are examples of some of 

these attempts. 

In a study by Freeland-Graves, Greninger, and Young (1986), who studied the 

health practices, beliefs, and and attitudes of 150 vegetarians and non-vegetarians matched 

for age and sex, participants were tested through a questionnaire. This questionnaire 

included a medical history and questions concerning use of medications, recreational 

drugs, nutrition supplements, alcohol, smoking habits, exercise, and relaxation activities. 

In this study, vegetarians were found to use substances that are potentially harmful 

to the body, (i.e. tobacco, alcohol, or prescription drugs), less frequently than non

vegetarians. Approximately three times as many vegetarians (32%) as non-vegetarians 

(12%), abstained from alcohol, and their frequency of daily consumption was half that of 

non-vegetarians. Only half as many vegetarians as non-vegetarians smoked tobacco. In 

terms of hospitalizations within the past five years, more than twice as many non

vegetarians versus vegetarians had been hospitalized (27% versus 12%, respectively). 

Regarding the use of nutrition supplements, more vegetarians than non-vegetarians took 

some form of nutrition supplement, with Vitamin C being the supplement taken most 

frequently. Vegetarians took more calcium supplements than non-vegetarians. 

In terms of stress management, except for meditation, no differences were seen 

between vegetarians and non-vegetarians. Ninety-one percent of the subjects reported 

exercising at least once a week. The types of exercise that each group participated in did 

vary however, with vegetarians riding bicycles and practicing yoga more often. 
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Perceptions on individual health status varied, with vegetarians believing that they 

were healthier than non-vegetarians. Vegetarians also seemed to think that megavitamin 

therapy can cure disease, and that disease is caused by an imbalance of nutrients. An 

interesting finding in this study is that four times as many vegetarians as non-vegetarians 

believed that disease could be cured by fasting. 

The authors concluded the synopsis by stating that vegetarians believed more 

intensely than non-vegetarians in the relationship between good nutrition and health. 

Vegetarians also seemed to have a greater mistrust in associations perceived as being 

experts in the field of health, and were more willing to try unconventional treatment 

methods. 

In another study by Freeland-Graves, Greninger, Vickers, Bradley, and Young 

(1982), the nutrition knowledge of vegetarians and non-vegetarians were compared. A 

test covering general nutrition information was given to 106 vegetarians and 106 non

vegetarians. The investigators found that the vegetarians scored significantly higher on 

the total test as well as the general and vegetarian nutrition sub-tests than did non

vegetarians. The researchers found that nutrition knowledge of vegetarians was related to 

degree of nutrition training but was independent of gender, length of time, or type of 

vegetarianism practiced. 

A surprising finding from this study was that vegetarians and non-vegetarians were 

still found to be lacking an understanding of basic principles of nutrition. The only 

significant predictor for test scores was whether or not the subject had been exposed to 

nutrition training. When comparing the subgroups of vegetarians, vegans seemed to 

possess more nutrition knowledge than other types of vegetarians. 
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In a study by Janelle and Barr (1995), 22 non-vegetarian women and 23 vegetarian 

women participated in a comparison of nutrient intake between the two groups. In this 

study, both the vegetarians and non-vegetarians had similar health practices. This included 

nonsmoking, exercising 7 hours a week or less, consuming one alcoholic drink or less a 

day, and not using oral contraceptives. 

It was found that all subjects in the study followed the current nutrient 

recommendations closely. Non-vegetarians consumed more protein and cholesterol, and 

had a lower percentage of energy as carbohydrate, ratio of polyunsaturated fat to 

saturated fat, and fiber intake than vegetarians. Vegetarians were found to be below the 

Recommended Daily Allowances for calcium, niacin, and vitamin B-6. 

An interesting finding was that when lacto-vegetarians and non-vegetarians were 

compared, little difference was found between their polyunsaturated fat to saturated fat 

ratios and carbohydrate, fiber, riboflavin, folate, vitamin C, and copper intake. However, 

differences were found within the vegetarian group itself, between the lacto-vegetarians 

and vegan subgroups. As a whole, vegetarians were leaner than non-vegetarians. 

In terms of application of this study to nutritional concerns for vegetarians, the 

researchers felt that vegans' calcium and vitamin B-12 intakes may need attention. 

However, they also found that they were not at an increased risk for eating disorders. 

The preceding study is comparable to a study mentioned in the introduction of this 

paper by Shultz and Leklem (1983) who studied Seventh-Day Adventists, who are 

primarily lacto- and lacto-ovo vegetarians, and compared them to non-vegetarians. The 
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energy intake of the two groups was similar, despite the fact the vegetarians were not 

consuming meat, however their fat intake was lower than the non-vegetarians. 
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Although the majority of research on vegetarianism has been related to the health 

consequences of this practice, there have been some scientists who have investigated other 

factors of the person choosing the vegetarian lifestyle. One of these studies is by the same 

researchers who have been previously discussed for their research related to health effects 

on the vegetarian (Freeland-Graves, Greninger, and Young, 1986). 

In a study done by this group in that same year, 1986, these researchers studied the 

demographic and social profile of age- and sex-matched vegetarians and non-vegetarians. 

The study's subjects included 150 vegetarians and 150 non-vegetarians matched for age 

and sex. Questions related to the subjects' personal and demographic data, personal 

habits, social activities, and influences of vegetarianism were included in a questionnaire 

administered to participants. 

The findings showed definite significant differences in the two groups. In the areas 

of education, more vegetarians than non-vegetarians had not graduated college (2.7% 

versus 0.7%). More vegetarians than non-vegetarians were self-employed (14% vs. 8%), 

employed in nonprofit organizations (8% vs. 2%), or employed in private business (39% 

vs. 25%). Th(~ unemployment rate for vegetarian males was twice as high as that for non

vegetarian males. 

In terms of family birth order or status, few vegetarians were only children, and 

most were found to be the middle child. A finding that might possibly be taken into 

consideration as to the influence of becoming a vegetarian is the number of vegetarians 

present in the subject's family. Vegans possessed the most family members who were 
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also vegetarians. Most ofthe vegetarians thought that their children would also be 

lifelong vegetarians. All of the vegans possessed this belief. Vegetarians were also found 

to have other vegetarian influences around them. Only 8% of all the vegetarian subjects 

reported having no vegetarian friends. 

In the area of social activity, vegetarians appeared more social than non

vegetarians because they went out socially with friends and entertained friends in their 

homes more often than the omnivore group. They also joined more organizations. 

Although some people are under the impression that the majority of vegetarians 

choose to be so because of religious reasons, only 10% of the vegetarian subjects in this 

study stated religion as a motivating factor. However, 25% oflacto-vegetarians said this 

was a major influence in their choice of dietary practice. Traditional religions were also 

more common among vegetarians than were nontraditional. Vegetarians were, however, 

found to attend church less frequently than non-vegetarians. 

Some may argue that the real concerns related to dietary practice investigation 

revolve around health-related factors. It is important to study the social and personal 

aspects of the lifestyle, so that a wholistic approach to investigation can help experts to be 

better able to design effective nutrition education programs, and realistic guidelines that 

will have a higher acceptance by the target population. Thus, these guidelines can be more 

effective in achieving their goal of improving the health of the individual. 

Concerns Regarding Dietary Practices of Vegetarians and Non-vegetarians 

As mentioned previously, in a study by Kszewski and Kuo (1996), female college 
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students were found to not be satisfied with their weight and had distorted perceptions of 

their body. Unfortunately, this finding is not exclusive to this one study. 

In a study by Kurtzman, Yager, Landsverk, Wiesmeier, and Bodurka (1989), 

female students at the University of California-Davis, were found to be predisposed to 

develop eating disorders, such as anorexia nervosa and bulimia. Although all female 

students were found to be at risk for these disorders, since they too, like the 

aforementioned study, had distorted perceptions of their body and weight, dancers and 

attendees of a weight clinic were the most at risk. The researchers felt that the implications 

for this study were that comprehensive services need to be available to the college 

population. 

Some of these services could include a nutrition education servIce. Researchers 

have investigated the effect of nutrition knowledge and education on the actual practice of 

dietary habits. Many times meat is thought to be a high fat food source. As a result, this 

may lead people who are trying to lose weight, such as the female college students in the 

aforementioned study, to become vegetarians. This can be a positive health occurrence, as 

seen in previous studies, however, people must be educated on the proper way to engage 

in a dietary practice, regardless if it be vegetarian or non-vegetarian (ADA, 1993). 

In a 1982 study, Freeland-Graves, Greninger, Vickers, Bradley, and Young found 

that vegetarians were more knowledgeable about protein, zinc, vitamin E, vitamin B-12, 

and vitamin K, than were non-vegetarians. Regarding protein specifically, vegetarians 

knew the food sources of this nutrient and the differences between incomplete and 

complete sources. Despite the apparent better knowledge-base of the vegetarians they 

were still in need of nutrition education. 
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When nutrition education has been provided during studies, such as with Hertzler 

and Frary (1989), students were still not fully adhering to recommendations. This study 

reported that after nutrition counseling, students had only decreased their salt and calories 

by 30%, decreased their consumption of alcohol by 20%, increased the use of milk and 

dairy products by 50%, and increased vegetable consumption by 40%. 

Although these changes are not one hundred percent, any amount of nutrition 

education is better than none. As mentioned in the introduction to this paper, the different 

dietary practices, and the specific differences within these dietary practices themselves, 

must be addressed in terms of the establishment of guidelines for nutrient intake. It is 

through this knowledge that people will better be able to adjust their dietary habits to meet 

their nutrient needs, and avoid deficiencies and other eating disorders. 

A Specific Look at Exercise and the Vegetarian Diet 

Although in the preceding portion of this chapter, the studies discussed were 

generalized to the point of a comparison between vegetarians and non-vegetarians, the 

following study looks specifically at the vegetarian athlete. Scientific literature exploring 

this extreme of what might be perceived as leading the ultimate healthy lifestyle, is not as 

abundant as might be needed. It is true that a majority of the general population are not 

considered world-class athletes and do not concern themselves with meeting the 

RDA's. However, there does exist a population that must not be overlooked when 

targeting health education efforts. 

In a study by Hanne, Dlin, and Rotstein (1986), 49 vegetarian athletes and a group 

of non-vegetarian athletes were analyzed using anthropometric measurements (i.e. skinfold 
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thickness, weight, and height), flexibility, strength tests, and pulmonary function. A 

questionnaire regarding health behaviors was also completed by the students. 

In the study, 93% of vegetarians and 90% of non-vegetarians were found to be 

non-smokers. All subjects reported the same weekly activity level, approximately 5-8 

hours. Interestingly, 30% of women and 34.5% of men had increased their physical 

activity after becoming vegetarian. The researchers had no scientific explanation for this 

increase. 

2~ 

In regard to anthropometric measurements, there were no significant differences in 

weights between the groups, however, the women non-vegetarians had a lower percent of 

fat than the vegetarian sample. No differences in pulmonary function were found, based 

on the values obtained from a cycle ergometer stress test. Along with this, the aerobic 

capacity, (expressed as W170 or predicted V02 max) showed no significant differences in 

the two groups. The final thought given by the researchers was that no significant 

differences were found when comparing fitness parameters between vegetarian and non

vegetarians. 

The Effect of Dietary Pattern on Children 

In the preceding section, the general behaviors, demographics, and attitudes of 

vegetarians and non-vegetarians were discussed. Another factor which is also important 

to draw attention to is how lifestyle behaviors affect different age groups. Although the 

study being presented in this paper is centered on college-aged students, it is imperative 

that health professionals realize that individuals develop most of their behaviors in 

childhood. Thus, investigating how these behaviors, such as dietary and physical activity 
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practices, affect the growth and development of a child is imperative to understanding the 

health status of these individuals during later stages of life. 

In a study by Tayter and Stanek (1989), 39 children, (17 lacto-ovo vegetarian and 

22 omnivorous children) participated in anthropometric measurements, (i.e. 

circumference, height-to-weight ratio, and skinfold measurements) along with a dietary 

assessment. The dietary assessment was a three-day food journal, and was used to 

compare the effects of dietary practice between groups. 

In terms of anthropometric measurements, no significant differences were found, 

except when comparing mean weight and skinfold thickness. For these measurements, 

omnivore, or non-vegetarian, boys had a higher value than lacto-ovo vegetarian boys. An 

interesting finding was that when a weight-for-length index (WLI) was computed, none of 

the lacto-ovo vegetarian boys, 17% of omnivore boys, 10% of omnivore girls, and 30% of 

lacto-ovo vegetarian girls, were classified as "obese." The researchers suggested that for 

future studies determination of activity levels would be helpful in explaining weight 

differences. 

Nutritional intake determination showed the percentage of dietary calories from fat 

for the omnivore boys, lacto-ovo vegetarian boys, omnivore girls, and lacto-ovo

vegetarian girls were 36%, 28%,38%,31%, respectively. Lacto-ovo vegetarians 

consumed more calories from carbohydrate than omnivores, with lacto-ovo vegetarian 

girls having a lower intake of protein, fat, and energy than omnivore girls. Lacto-ovo

vegetarian boys were also found to have higher carbohydrate intakes and lower protein 
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intakes than omnivore boys. For both lacto-ovo vegetarian girls and omnivore girls, iron 

intakes below 75% of the RDA were found. 

The researchers' implications for this study were that health professionals should 

know that lacto-ovo vegetarian diets are as healthy and supportive of growth for children 

as are omnivore diets. For this reason, it might be suggested that the important thing is 

not the dietary pattern, but the meeting of nutritional guidelines for this dietary pattern, 

that is important. 

Dietary Intake and Physical Activity Practices of the CoUege-Aged 

Population 

Our study focuses on this population which is usually seen as the transition period 

between childhood, a time of restriction, to adulthood, a time of free choice. As a result 

of this transition period, many young adults are experiencing a feeling of individuality and 

freedom for the first time, which sometimes leads some members of this age group to 

practice behaviors that are considered to be antagonistic to one's health. Cotugna and 

Vicery (1994), found in their sample of college students, that the majority of them were 

not meeting the nutritional recommendations in the Food Guide Pyramid. Following the 

same pattern of unhealthy behavior, Satecki et. al. (1993), found that the American 

College of Sports Medicine's guidelines of engaging in at least three bouts of moderate 

activity a week, were not being met within their sample population. 

Dinger and Waigandt (1997) studied the dietary intake and physical activity 

behaviors of male and female college students. The Youth Risk Behavior Survey was 

- administered to 2636 college students in a mid-western university. This instrument 
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required students to report their eating habits during the previous day, and past exercise 

habits within the past week. 
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Significant findings included that females were more likely than males to eat fruit 

and green salad, however forty percent of all the subjects had not eaten any fruit during 

the previous day. Also, the majority of the students had not eaten any vegetables within 

the previous day. In terms of physical activity, less than half of the sample population had 

participated in vigorous activity, which promotes cardiovascular endurance, at least three 

times that previous week. Twenty percent of the sample population did not report 

exercise for the past week. 

Looking at the specific types of exercise participated in, females were more likely 

than males to participate in flexibility exercises, and males were more likely to engage in 

muscular strength/endurance activities. In a summary statement on the practice of 

physical activity by this population, the researchers state, "The average college student in 

this study failed to meet established recommendations for all four types of physical 

activity. " 

In a study by Al-Shawi (1992), which focused on the nutrient intakes of university 

women in Kuwait, 203 female college students, aged 20-31 years, completed a 3-day food 

record. Once analyzed, it was found that these women were meeting the Recommended 

Daily Allowance for two thirds of all 24 nutrients analyzed, except for iron, zinc, folacin, 

and Vitamin D. 

This sample was also meeting or exceeding the RDA for protein, vitamin A, 

vitamin C, thiamin, riboflavin, niacin, vitamin-B6, and phosphorous. Interestingly, these 

women were consuming less than what is recommended for carbohydrates, fat, vitamin D, 
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folacin calcium iron zinc and sodium. It was also found that their diets were high in , '" 

sugar, caffeine, and cholesterol. 

When comparing the lifestyle practices, specifically dietary practices and physical 

activity habits, of college students, whether in America or Kuwait, a common observation 

between the two is that both groups are in need of health education in these areas of 

lifestyle practices. 

Facton that Influence the Lifestyle Behavion of CoUege Students 

It is important that health professionals focus on the health behaviors of college 

students because it is during this age that behaviors learned throughout adolescence are 

becoming firmly established as habits. Established poor eating and exercise habits during 

adolescence can lead to a future of chronic disease for the adult. For this reason, it is not 

only important to investigate what unhealthy practices an individual is engaging in, but 

also why he or she is choosing to do so. 

Dinger and Waigandt (1997) emphasized in the discussion of their study of, 

"Dietary Intake and Physical Activity of Male and Female College Students," that 

residence must be considered when designing dietary intake and physical activity 

interventions for students. 

In a study by Brevard and Ricketts (1996), residence was the key variable tested in 

determining correlation with lifestyle behaviors. One hundred and four students enrolled in 

an introductory nutrition class completed a questionnaire regarding lifestyle factors and a 

3-day food record. Lipid levels were also determined through a fasting blood draw where 

plasma lipid and lipoprotein levels were determined. 
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Most of the subjects in the study were female (81%) versus male (19%). Forty

nine percent of all subjects lived on-campus. A significant difference (p<.Ol) was found in 

females between their age and place of residence. The average age of a female living on

campus was 19±1 year, and for those living off-campus, it was 21±5 years. Body mass 

index did not vary significantly between place of residence for females or males. 

In terms of nutrient intake, off-campus students showed a significantly higher 

percentage of energy corning from protein. There was also a significantly higher serum 

triglyceride and ratio of TC to HDL levels in subjects living off-campus. There were no 

significant differences (p>.05) found between weekly energy expenditure, mode (type) of 

exercise, or activity level and residence. Twenty-eight percent of students living off

campus reported being sedentary or lightly active versus 29% living on-campus. 

The implications for this study, as drawn by the researchers, are that due to protein 

being chosen more often as a main source of energy by the off-campus students, they may 

be choosing to eat healthier than those on-campus. On-campus students had a greater 

access to fried and fatty foods in their campus dining hans. However, because off-campus 

students had higher triglyceride levels and ratios of TC to HDL, especially for the females, 

it is necessary to investigate the relationship of residence to blood serum levels further. 

One hypothesis for the lower blood serum levels was that those women living on

campus were exercising more frequently than those living off-campus due to exercise 

facilities being located more conveniently. Exercise habits could thus affect the blood 

serum levels. Despite any differences seen between groups, the researchers agree that 

both on-campus and off-campus students are in need of health education regarding 

lifestyle practices, especially exercise and nutritional habits. 
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Other studies investigating why college students choose to lead the lifestyles they 

lead include one targeting family factors and their relation to students' lifestyle behaviors, 

specifically daily fat intake by Hertzler and Frary (1996). In this particular study, 305 

students were asked to complete a 3-day diet record and calculate percent of energy from 

fat. Students were also asked to comment on the health behaviors offamily members. 

The results from the data collections showed that these students had a lower mean 

fat intake (60-69 grams for women; 80-107 grams for men) than found in most reports. 

However, there was no consistent fat intake pattern found among college students who 

came from families with typical food and health teachings. It was also found that 

daughters were more likely to be pressured to maintain an acceptable weight, but this was 

not found with sons. Lastly, this study showed that there is a conflict between 

health/dietary recommendations and the college students' social and family environment. 

These findings suggest that family factors do influence the dietary patterns of college 

students, and must be taken into consideration when planning nutrition programs. 

Another study that attempted to identify factors which influenced dietary behaviors 

was that ofKszewski and Kuo (1996), who distributed a questionnaire requesting 

information on height, weight, demographics, dieting methods, and weight satisfaction. 

Included were questions from the National Cancer Institute Food Frequency 

Questionnaire, and additional questions regarding resources to obtain food. 

Findings showed that the means for energy as obtained from carbohydrate, fat, 

protein, sweets, and alcohol were: 54±9%, 29±8%, 16±3%, 9±7%, 3±4%. The subjects 

were found to be lacking in their intake of calcium, energy, and iron. Fifty-four percent of 
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the subjects were not satisfied with their weight, and the mean age for when subjects had 

began dieting was 15.2±2 years. It was also shown that a majority of the subjects had a 

distorted perception of their body . Frequency of meals and diet adequacy, in relation to 

energy consumption, were found to decrease when the subjects were unsatisfied with their 

weight. With relation to resources, it was found that having enough time to eat and being 

able to obtain quality food at a decent price, affected the adequacy of the subjects' diets. 

The resc~archers found this study to imply that college students, especially college 

females, can benefit from education programs targeted around time management, 

budgeting, quick meal tips, and meal planning. The researchers also felt that helping to 

improve individuals' perceptions of their bodies, would help to improve their nutritional 

practices. 

Outside the College Environment 

In a study by Georgiou et. al. (1997), the health-related characteristics and habits, 

and food choices of young adults were compared between college students, college 

graduates, and non-students. This was done by having 1338 students complete a survey 

which included questions regarding attitudes, behaviors, and demographics. Along with 

this, they completed a food frequency questionnaire. 

The findings of this study revealed that non-students were more likely to be 

smokers, overweight (for the female subjects), and eat less high fiber foods, fruits, and 

vegetables. They were also found to more likely eat high fat milk and meat products. 

As a result of this study, it is important to note that there exists a population 

outside the college environment, where young adults who are not students are in great 

need of health education. The studies discussed previously to this one only focused on 
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college students. In these studies, nutritional and physical fitness inadequacies were 

found. However, in the study by Georgiou et. aI. (1997), the college-educated population 

was found to practice healthier lifestyle habits than the non-students. 

This result may imply that non-students are in even greater need for health 

education than are the students, who already demonstrate a need for knowledge. For this 

reason, non-school-based health education programs should also be designed to ensure 

that all people in the college-aged population, whether a student or not, are educated on 

how to lead a healthy lifestyle. 

Long Term EtTects of Dietary Pattern on Adults 

After researching the effects of dietary behavior on children and young adults, it is 

only appropriate to investigate the long term effects of health practices by studying the 

adult population. In a study by Hunt, Murphy, and Henderson (1988), the food and 

nutrient intake of vegetarian and non-vegetarian women were evaluated. One hundred 

and forty-six Methodist omnivores and 144 Seventh-Day Adventist vegetarians were 

asked to participate in an interview where a 24 hour dietary recall was collected. All 

women were postmenopausal with a mean age of65.7±8.0 years for omnivores and 

66.6±1O years for vegetarians. 

Results of the study showed that vegetarians and omnivores consumed the 

Recommended Daily Allowance for every nutrient except vitamin E, vitamin B-6, folate, 

and zinc. The total number of servings from all food groups did not differ significantly. 

Vegetarians consumed more fruits and vegetables, and less alcohol and caffeine than the 

omnivores, but milk consumption did not differ significantly for the two groups. 
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The summarized findings from this study are that no significant differences were 

found when bone mineral content was compared between the two groups, however there 

were differences when nutrient consumption was analyzed. Non-vegetarians had a 

higher total fat. cholesterol, and saturated fatty acid intake, and a lower dietary fiber and 

vitamin intake. Despite these differences, both the non-vegetarians and vegetarians were 

considered by the researchers to have nutritious diets. 

In a similar study by Tesar, Notelovitz, Shim, Kauwell, and Brown (1992), the 

axial and peripheral bone density and nutrient intakes of fifty-six postmenopausal 

vegetarian and omnivorous women were studied. In this particular study, the vegetarians 

had higher serum globulin and total protein values, consumed greater amounts of 

carbohydrates, fiber, magnesium, ascorbic acid, copper, and energy as percent 

carbohydrate. Omnivorous women consumed greater amounts of protein, niacin, alcohol, 

vitamin B-12, cholesterol, and energy as percent protein. Like the aforementioned study, 

these researchers found no significant differences in neither cortical nor trabecular bone 

density when comparing this sample of vegetarian and omnivorous postmenopausal 

women. 

Summary 

The previously mentioned research has shown distinctive differences between 

vegetarians and non-vegetarians in the area of nutrient intake, and a small amount of 

research on the fitness levels between the two. It was made clear at the beginning of the 

review of literatrue that the American Dietetic Association found no problem with 

practicing a vegetarian lifestyle, however, as with any diet, a combination of the right 

foods must be eaten as to avoid deficiencies. The Surgeon General, in a first time report 
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on physical activity and health, made a ground-breaking announcement that physical 

activity does result in health benefits and should be practiced by everyone. 

In terms of differences found between vegetarians and non-vegetarians, the 

vegetarians in the studies previously mentioned, practiced lifestyle behaviors that were 

perceived as having negative health consequences (i.e. smoking, drinking alcohol, etc.) 

less often than non-vegetarians. There were no consistent examples in the studies 

answering whether vegetarians appeared to exercise more frequently, and who was termed 

"more physically fit." 

Looking at all of the mentioned studies, vegetarians were found to use nutrition 

supplements more frequently than non-vegetarians, however they did not appear deficient 

in nutrients. If anything, vegetarians seemed to exceed the Recommended Daily 

Allowances for many nutrients, and sometimes, they even exceeded the nutrient intakes of 

non-vegetarians. However, as a whole, their nutrient intakes did not seem to vary by a 

great amount" especially when lacto-vegetarians were compared with non-vegetarians. 

Finally, specific segments of the population were discussed, with every part of the 

lifecycle being targeted. When looking at children, it was shown that a vegetarian diet 

was equally as good as non-vegetarian diets in promoting growth and health. Although 

the co]]ege student population (18-25 years) was shown to eat healthier than people of the 

same age outside of the college environment, several studies showed that the college 

students were not meeting the RDA's and did not have adequate nutrition knowledge to 

maintain a healthy diet. At the end of the literature review, the effect of a vegetarian diet 
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on adults showed that vegetarians were still consuming more of some of the nutrients, 

specifically vitamins and dietary fiber, and less total fat and cholesterol. 

Conclusion 
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After investigating the previous studies performed on vegetarian and 

non-vegetarian college students, it becomes apparent that more research is needed. Very 

few studies were found to use both male and female subjects, all types of vegetarians, a 

complete fitness assessment, along with a health history and lifestyle behavior 

questionnaire. The researchers hope that by taking into account all the variables 

aforementioned a clearer picture of this population will be gained, along with valuable 

information as to the needs of this population. 
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CHAPTERm 

METHODOLOGY 

Sample 

Seventy undergraduate students at Ball State University in Muncie, 

36 

Indiana, volunteered to participate in this research. There were thirty-five vegetarians (12 

males and 23 females), and thirty-five non-vegetarians (13 males and 22 females). 

Participants were recruited by word-of-mouth, posters, advertisements on the college 

television station, and from various classes at the university. 

Criteria for participation were that subjects had to be undergraduate students at 

Ball State University, between the ages of 18-25, and should be free from any metabolic 

diseases (i.e. diabetes, coronary heart diseases). All subjects signed an informed consent 

form (see Appendix A), and permission to use human subjects was obtained from the 

Institutional Review Board prior to any testing or data collection (Appendix I) . 
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Study Design 

Upon recruitent of the subjects (vegetarian or non-vegetarian), the primary 

investigator (P.I.) met with all participants to explain the study. An informed consent 

form was given to the subjects to read and sign, and a copy of the form was given to the 

subjects. At this initial meeting, a questionnaire was distributed to the subjects which 

included twenty questions regarding demographic information and lifestyle behaviors. 
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This questionnaire also contained questions taken from a P AR-Q form (AMA, 1990) and 

a Health History Questionnaire to help screen for potential health problems (see Appendix 

C). 

Also at this initial meeting, subjects were given a three-day food journal to 

complete. The record-keeping sheets were accompanied by a sheet of simple instructions 

describing the proper way to complete the journal, along with a table describing serving 

sizes (see Appendix B). At this time, subjects were given a chance to ask any questions 

regarding their participation in this study, and an appointment was scheduled for them to 

participate in a fitness assessment. 

The s(:cond meeting with each subject occurred in the Undergraduate Exercise 

Science laboratory at Ball State University. All testing occurred in the afternoon, and in 

the presence of at least one other person certified in CPR, along with the P.I. . 

During this second meeting, the subjects underwent a fitness assessment consisting 

of height, weight, blood pressure, flexibility, muscular strength, muscular endurance, 

body composition, and submaximal exercise testing measurements. The second meeting 

lasted approximately forty-five minutes, and it was also at this time that the subject 
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returned his or her 3-day food diet to be analyzed. The 3-day food diets were 

analyzed using the Nutritionist IV (ESHA-1995) program, and the fitness assessment was 

evaluated, using those guidelines cited in ACSM's Guidelines for Exercise TestinR alld 

Prescription and Health-Related Physical Fitness Assessment Cmidelines (see Appendix 

D-H). 

Instrumentation 

The dependent variables that were measured included dietary patterns, nutrient 

intake, risk factors for developing chronic diseases, lifestyle behaviors, and fitness levels. 

Nutrient intake was determined using a 3-day diet record. The subjects were provided 

with a packet to keep their 3-day food diet record (2 week days and 1 weekend day), with 

simplified instlUctions serving as a preface to the packet. The second page ofthe packet 

included a ref(:rence guide for determining serving sizes. The subjects were asked to 

record the following information: subject number (provided by the P.I.), type offood, 

serving size, and method of food preparation .. 

Along with this, a questionnaire (Health History Questionnaire) was completed by 

the subjects during this first meeting. The questionnaire included demographic, lifestyle 

behaviors (i.e. smoking habits, alcohol consumption, dietary practices, and health history 

questions). The health history questions were taken from the American ColteRe of Sports 

Medicine's Exercise TestinR Guidelines -fifth edition (/995) book, which emphasizes 

administering a health history questionnaire, such as the P AR-Q (Physical Activity 

Readiness Questionnaire), to ensure the safety of performing any kind of exercise. 
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The fitness assessment tool included tests to determine height, weight, blood 

pressure, body composition, flexibility, muscular strength, muscular endurance, and 

cardiorespiratory endurance. 
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Weight was measured, in pounds, using a wall-mounted, stationary, calibrated 

scale in the undergraduate exercise science lab for all subjects. This same scale contained a 

ruler, which was used to measure height, to the nearest centimeter. Blood pressure was 

measured using a mercury manometer on the subject's right arm. The measurement was 

read to the nearest even millimeter. All measurements were made twice. 

All subjects' body compositions were measured using Lange skinfold calipers. 

Two measurements were taken at each site, with a third being taken if the previous two 

differed more than ten percent of each other. Females body composition was determined 

by measuring the tricep, suprailiac, and abdominal sites (See Appendix D for protocol). 

The equation used was: Percent body fat =0.41563(Sum oftricep, suprailiac, and 

abdominal sites)-0.00112(Sum ofsites)2 + 0.03661 (Age of subject) + 4.03653. 

Males' body composition was determined by measuring the chest, triceps, and 

subscapular. All three sites were measured twice, with a third measurement being taken if 

the two previous measurements were not within ten percent of each other. The following 

equations were used to determine the percent body fat: 

1.1125025 - O.0013125(Sum of three skinfolds) + 0.0000055(Sum of three 

skinfolds)2 - 0.0002440(Age) = Body density 

Percent body fat = 495/body density - 450. 

Flexibility was measured using a sit and reach box. All subjects were asked to 

remove their shoes and were given the chance to do some light stretching before the test. 
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Subjects were instructed to place their feet flat against the box. Subjects reached forward 

with one hand placed over the other. They pushed the metal lever, without bouncing 

themselves forw'ard, as far as they could, using three attempts. The researcher read the 

measurement in centimeters, which were labeled on the box. The best of the three 

attempts was taken as their flexibility measurement for this study (Appendix E). 

Muscular endurance was determined using the one minute, timed bent knee sit up 

test. For this test, subjects were asked to lay flat on their backs on a mat. With their 

hands behind their head, the subjects sat up, touching their knees with their elbows. The 

researcher held the subject's feet for stability, while he or she counted the number of sit 

ups the subject was able to perform. The subject's score was the number of sit ups he or 

she could pem)rm in sixty seconds. The result of each subject's score is compared with a 

reference table (see Appendix F). 

Muscular strength was calculated using a hand grip dynamometer. The 

dynamometer was adjusted for each individual, and was then placed in the right hand. The 

subject gripped the dynamometer with one maximal effort. The number shown on the 

dynamometer was recorded. The subject then switched to the left arm and performed the 

same maximal effort. This was repeated in each hand. The best score out of the two 

attempts for each hand was taken and combined with the best score of the other hand to 

get a total strength score. Values were then compared with scores shown in Appendix G . 

Cardiorespiratory endurance is defined by the American College of Sports 

Medicine as, "The ability to perform large muscle, dynamic, moderate-to-high intensity 

exercise for prolonged periods." In order to test this component of the subject's physical 
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fitness, a YMCA submaximal cycle ergometer test was administered, which estimated the 

subject's V02 max (in ml/kg/min). The protocol for this test was to have the subject 

exercise continuously on a cycle ergometer for three to four stages, with each stage lasting 

three minutes. Two heart rates and one blood pressure were taken during each stage. 

The subject was allowed to enter the three minute cool down period when two heart rates 

in the range of 110-150 beats/min were obtained at the end of two consecutive stages. 

To estimate the subject's V02 max from this test, the heart rate measured during 

the last minute of the last two stages is plotted against the work rate (i.e. resistance placed 

on the flywheel of the ergometer belt). The line drawn between the two plotted points is 

then extended to meet a line on the graph which corresponds to the age-predicted maximal 

heart rate for the individual. The third step in the graphing process is to draw a line from 

where the obtained heart rates and predicted maximal heart rate met to the bottom of the 

graph, where an estimated maximal work rate and V02 max (ml/kg/min) for the individual 

can be estimated. Individuals were then classified based on norms shown in Appendix H. 

Reliability for the Instrumentation 

The three-day food diet record-keeping procedure used to collect the data 

regarding nutrient consumption is a standard procedure used among nutrition researchers. 

Therefore, reliability is assured for this method of data collection. All tests performed for 

the fitness component of this research were obtained from the American College ~f 

Sports Medicine's Guidelines/or Exercise - Fifth Edition and the Health-Related 

PhYSical Fitness Assessment Guidelines books. As a result, these tests have been 

standardized among the exercise physiology research community. 
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Data Analysis 

Nutrient intake from all three-day food diet records were analyzed using the 

Nutritionist IV computer program. Data were analyzed statistically using an ANOV A 

two-tailed test. Fitness measurements were first assessed using the standards in ACS-:\l's 

Guidelinesfor Exercise Testing and Prescription - Fifth Edition and the Health-Related 

Physical Fitness Assessment Guidelines books. These measurements were then analyzed 

for both group and sex significance using a two-way ANOV A test. The significance level 

for these tests was set at p<O.OS. Mean, percent, and frequency of the dependent variable 

were also measured. 
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CHAPTER IV 

RESULTS 

Subjects 

Thirty-five non-vegetarians and 35 vegetarians participated in the study. The 

breakdown in gender with vegetarians was 12 males and 23 females. The breakdown in 

gender with nonvegetarians was 13 males and 22 females. All subjects met with the P.I. 

for an initial discussion about the study, which included signing an informed 
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consent form (Appendix A), filling out the initial survey (Appendix C), and receiving a 

three-day diet form with instructions to be turned in at the second meeting (Appendix B). 

At this second meeting, all 70 subjects underwent a fitness assessment as performed by the 

P.I. 

Table 1 represents information obtained from the health history questionnaire. 

As observed, 54.3% of the subjects lived in an apartment or house, with 44.3% and 1.4% 

living on-campus and with parents or a guardian, respectively. Looking at the eating 

practice of college students (Table 2), 36 subjects (51.4%) were non-vegetarians, 4 

subjects (5.7%) were vegans, 1 lacto-vegetarian (1.4%), 20 subjects (28.6%) were lacto

ovo vegetarians, and 9 pesco-vegetarians (12.9%). Sixty (85.7%) of the 70 subjects had 

been practicing the aforementioned dietary practices for more than two years, while 6 

subjects (8.61%) had been following their dietary practice for one to two years, with only 

a small number, 4 (5.7%), had been strictly following their diet for 6 months to one year. 

The vegetarian subjects were asked to answer a question regarding the reason they 

chose to practice that specific dietary practice. They could choose more than one answer 
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for this question. Twenty-four of the subjects stated it was a health concern that turned 

them towards vegetarianism, while "Animal rights" was chosen by 18 subjects, and 

"Other" was stated by 12 of these subjects. 

Table 1: Place of Residence of College Students 

Variables Number (%) 
On-campus 31J44.3%) 

ApartmentIHouse 38 (54.3%) 
Parent/Guardian 1 (1.4%) 

Table 2: Eating Practice of College Students 

Variable Number (%) 
Non-vegetarians 36 (51.4%) 

Vegans 415.7O/~ 
Lacto-vegetarians 1 (1.4%) 

Lacto-ovovegetarians 20 {28.6%1 
Pesco-vegetarians 9 J)2.9%) 

Table 3: Reason for Choosing Eating Habit, as Indicated by Vegetarian College 
Students" 

Variable Numberi%l 
Health Concern 24 (68.6%) 
Animal Rights 18 (31.4O/~ 

Other 12 (34.3%) 

* Subjects were allowed to choose more than one answer. 

Table 4 contains additional lifestyle behavior information retrieved from the health 

history questionnaire. Equal number of vegetarians and non-vegetarians were taking 

medications (28.6%). With respect to alcohol consumption, more non-vegetarians 

(77. 1 %) than vegetarians consumed alcohol. 

Sixteen vegetarians and 14 non-vegetarians were taking some type of supplement 

supplements. Interestingly, 2 vegetarians and 2 non-vegetarians had been diagnosed with 
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an eating disorder at some point during their lifetime. An equal number of vegetarians and 

non-vegetarians reported drinking coffees and colas containing caffeine. As shown on 

Table 5, Chi-quare revealed that vegetarians were more likely to be smokers than non-

vegetarians (p=0.0314). Twenty-five vegetarians and 32 non-vegetarians reported never 

having smoked. 

Tabl.~ 4: Behavioral Variables of Vegetarians and Non-vegetarians 

Variable Measured #(%) 
Currently taking medication V 10 (28.6%) 

NV 10 (28.6%) 
Consumes alcohol V 23 (65.7%) 

NY 27 (77.1%) 
Uses supplements V 16 (45.7%) 

NV 14 (40.0%) 
Diagnosed with an eating disorder V 2 (5.7%) 

- NY 2 (5.7%) 
Currently or previously dieted V 8 (22.9%) 

NY 8 (22.9%) 
Drink coflt~e or sodas with caffeine V 24 (68.6%) 

NV 24 (68.6%) 

Table 5: Smoking Status of Vegetarians (V) and Non-vegetarians (NV) 

Variable measured #(%) P 
Nev,er smoked V 25 (71.4%) NS 

NV 32 (91.4%) 
Occasionally/Frequently smoked V 10 (28.6%) 0.003 

NY 3 (8.6%) 

-
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Table 6: Mean ± S.D. of Anthropometric and Clinical Data of Vegetarians (V) and 
Non-vegetarians (NV) 

Variable Group Mean± S.D. p 

Age (yrs.) V 20.11 ± 1.28 0.044 
NY 20.80 ± 1.49 

Height (ins.) V 66.90 ± 3.00 NS 
NY 66.96 ±2.20 

Weight (lbs.) V 143.07 ± 26.3 NS 
NV 150.83 ± 21.0 

Heart ratl~ (bpm) V 76.34 ± 12.35 NS 
NY 76.31 ± 9.71 

Diastolic blood pressure V 71.83 ± 6.33 NS 
(mmHg) NY 73.52 ± 7.83 

Systolic blood pressure V 110.56 ± 13.30 NS 
NY 113.34 ± 9.14 

Table 7: Mean ± S.D. of Anthropometric and Clinical Data of Male and Female 
College Students 

Variable Males Females P 
Height (in.) V 69.50 ± 3.5 V 64.3 ± 2.5 0.000 

NV 69.46 ± 2.7 NV 64.5 ± 1.7 
Weight (Ibs.) V 150.66 ± 33.2 V 135.48 ± 19.4 0.000 

NY 166.77 ± 26.0 NY 134.90 ± 15.9 
Diastolic blood pressure V 71.83 ± 5.9 V 71.83 ± 6.6 NS 

(mmHg) NY 75.23 ± 9.0 NY 71.82 ± 6.6 
Systolic blood pressure V 114.3 ± 16.4 V 106.8 ± 10.2 0.007 

(mmHg) NV117.2±9.0 NV 109.5 ± 9.2 
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Table 8: Mean ± S.D. of Anthropometric and Clinical Data of Subjects Based on 
Sex 

Variable Group Mean + S.D. P 

Age (yrs.) M 20.68 ± 1.46 NS 
F 20.33 + 1.40 

Heart rate M 76.08 ± 12.08 NS 
(bpm) F 76.47 + 10.54 

Body fat (%) M 10.46 ± 5.12 0.000 
F 2l.72 ± 3.82 

Flexibility (cms) M 35.76 ± 6.74 NS 
F 39.44 ± 7.66 

Muscular M 39.12 ± 7.25 0.017 
endurance (#) F 33.61 ± 9.98 

Muscular M 118.42 ± 93.37 0.000 
strength (#) F 61.87 + 9.16 
Submaximal M 45.88 ± 9.85 NS 

cycle ergomet,er F 42.80 ± 10.75 
(ml/kg/min) 

As shown in Table 6, the mean age ofthe vegetarians and non-vegetarians were 

20. 11±1.28 years and 20.80± 1.49 years, respectively. There was no significant difference 

found in age between the male and female subjects, however there was"a significant 

difference, however there was a significant difference in age between the vegetarians and 

non-vegetarians (p=0.044). The vegetarian subjects were found to be younger than the 

non-vegetarian subjects. 

With regard to height, there was no significant difference between vegetarians and 

non-vegetarians. In both groups (Table 7), males were significantly taller than females 

(p=O.OOO). 

Although the non-vegetarians were numerically heavier than the vegetarians, there 

was no significant difference with their weights. Overall, males in both groups of dietary 

practices weighed more than females (p=O.OOO). 



-

-

There were no significant differences found between the vegetarians and 

the non-vegetarians, and the males and females, when heart rate was measured. Mean 

heart rate ofv4!getarian males and females were 76.34±12.35 bpm (beats per minute), 

while the heart rate for the non-vegetarian group was 76.31±9.71 bpm. 

When diastolic blood pressure means were analyzed, there were no significant 

differences found. Vegetarian males had a mean of71.83±5.9 mm Hg, and vegetarian 

females' mean was 71.83±6.6 mm Hg. Non-vegetarian males and non-vegetarian females 

had a mean of 75.23±9.0 mm Hg, and 71.82±6.6 mm Hg, respectively. 

A signlficant difference was found when females' and males' systolic 

blood pressures were analyzed (p=0.007). Females had consistently lower systolic values, 

with the vegetarian females having a mean of 106.78 mm Hg and the non-vegetarian 

females having a mean of 109.46 mm Hg (Table 7). 

Standardized tests taken from the American College of Sports Medicine's 

Guidelinesfor Exercise Testing - F~fth Edition and Fitness and Sports Medicine -Third 

Edition were performed on all 70 subjects. For the body composition test, performed 

using Lange calipers, in vegetarian and non-vegetarian females, mean body fat 

percentages were 22.34% and 21.07%, respectively. Vegetarian and non-vegetarian males 

had a lower mean percentage, which was 10.82% and 10.14%, respectively. As would be 

expected, vegetarian and non-vegetarian females had a significantly higher fat percentage 

than males (Table 8). 

When flexibility was measured using a sit and reach box, vegetarian females had a 

mean measun::ment of 39.43 ems., whereas non-vegetarian females had a mean 
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measurement of39.45 ems. Vegetarian males had a mean measurement of35.08 ems., 

and non-vegetarians' mean measurement was 36.38 ems. There was no significant 

difference between dietary type, nor gender. 

Muscular endurance was measured using a sit up test, with a higher value 

corresponding to better muscular endurance. Vegetarian females had a mean value of 

30.45 maximum sit-ups, compared to non-vegetarian females who had a mean value of 

36.77. Vegetarian males' mean value in this category was 37.25, with non-vegetarian 

males having a mean value of 40.85. There were significant differences found between 

vegetarians and non-vegetarians (p=0.014), and males and females (p=0.017) for this test. 

Muscular strength was measured using the hand grip dynamometer, with a larger 

value indicating greater strength. Vegetarian females had a mean total strength score of 

62.96, and non-vegetarian females had a mean value of60.73. Males were significantly 

stronger than iemales (p=O.OOO) with the non-vegetarian males having a mean total 

strength score of 104.75, and the vegetarian males having a mean value score of 132.08. 

There was no significant difference in muscular strength between vegetarians and non

vegetarians (Table 9). 

A cycle ergometer was used to estimate cardiorespiratory endurance. There was 

a significant difference between the vegetarians and non-vegetarians (p=O.OlO), with the 

vegetarian mal.es having a mean predicted V02 max of 51.45 ml/kglmin and the 

vegetarian females having a mean predicted V02 max of 44.87 ml/kglmin. In 

comparison, the non-vegetarian males' mean predicted V02 max was 41.15 ml/kglmin, 

and the non-vegetarian females' mean was 40.52 ml/kglmin. 
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Table 9: Mean of Fitness Levels of Male and Female CoUege Students 

Variable Males Females P 
Body fat (0/0) V 10.82 V 22.34 0.000 

NV 10.14 NV 21.07 

Flexibility V 35.08 V 39.43 NS 
NV 36.38 NV 39.45 

Muscular V 37.25 V 30.45 0.017 
Endurance NV 40.85 NV 36.77 

(# of sit ups) 
Muscular V 132.08 V 62.96 0.000 

Strength (# NV 104.75 NV 60.73 
hand grip) 

Cardioresp- V 51.45 V 44.87 0.010 
iratory NV 41.15 NV 40.52 

Endurance 
(mllkg/min) 

Table 10: Mean ± S.D. of Fitness Levels of Vegetarians (V) and Non-vegetarians 
(NV) 

Variable Group Mean± S.D. P 
Body fat (0/0) V 18.39 ± 6.90 NS 

NV 17.01 ± 6.97 
Flexibility (ems) V 37.94 ± 6.71 NS 

NV 38.31 ± 8.33 
Muscular V 32.85 ± 9.09 NS 

Endurance NV 38.29± 9.07 
(# of sit-ups' I 

Muscular V 32.85 ± 9.09 NS 
Strength (# NV 76.26 ± 24.76 
hand grip) 

Cardioresp- V 47.00 ± 12.11 0.010 
iratory NV 40.76 ± 7.49 

Endurance 
(ml/kg/min) 
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Table 11: Frequency of Exercise - Vegetarians vs. Non-vegetarians 

Vegetarians Non-vegetarians 
How often exercise %(#) %(#) 

Never 5.7 (2) 2.9(1) 
<3 timeslweek 40 (14) 37.1J131 

3 -5 times/week 45.7 (16) 48.5 (17) 
> 5 times/week 8.6 (3) 11.4(4) 

In terms of exercise, the majority of vegetarians and non-vegetarians said they 

exercise three to five times per week, with the "less than three times per week" category 

being chosen s.econd most frequently. 

Table 12: F'requency of Exercise on Fitness Components Measured - Vegetarians 

Variables Measured 
Diastolic Systolic Body Flexib- Muscular Cardio- Muscular 

BP BP fat ility endurance respiratory strength 
(mmHg) (mm (%) (cms) (#) endurance (#) 

Hg) (rnl/kgl 
min) 

Frequency 
of exercise 0.323 0.825 0.792 0.663 0.761 0.650 0.654 

Correlation coefficient on frequency of exercise and fitness component showed 

how often the vegetarian subjects participated in exercise did not significantly affect any of 

the fitness components measured. 

Tabh~ 13: Frequency of Exercise on Fitness Components Measured -
Non-vegetarians 

Variables measured 
Diastolic Systolic Body Flexib- Muscular Cardio-

BP BP fat ility endurance respiratory 
(mmHg) (mm (%) (cms) (#) endurance 

Hg) (rnl/kgl 

rninl 
Frequency 
of exercise 0.392 0.603 0.287 0.856 0.097 0.463 

Muscular 
strength 

(#) 

0.124 
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- Like the vegetarians, how often the non-vegetarians exercised did not significantly 

affect how well they performed during the fitness testing, except for the muscular 

endurance test (sit ups). A significance value of 0.097 was determined when 

this comparison was made. 

Table 1:4: Nutrient Intake of Vegetarians (V) and Non-vegetarians (NV) 

Nutrient Sample Mean± S.D. P 
Kilocalories V 2165.0±1006.0 NS 

(kcal) NV 2310.9±1537.3 
Protein (gms) V 65.40±25.5 0.046 

NY 78.72±28.6 
Fat (grns) V 56.69±33.56 NS 

NY 59.9±28.46 
Saturated fat V 18.56±11.42 NS 

(grns) NY 22.46±13.16 
Polyunsaturated V 13.42±9.52 0.014* 

-- fat (gms) NV 9.50±4.79 
Monounsatur- V 43.01±134.15 NS 
ated fat (gms) NY 21.11±11.74 

Cholesterol V 179.0±187.91 NS 
(mg) NY 224.0+ 15 5.2 
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- Table 15: Nutrient Intake of Vegetarians (V) and Non-vegetarians (NV) 

Nutrient Sample Mean± S.D. P 

Sodium (mg) V 3321.7±1770.5 NS 
NV 3537.8±1655.7 

Potassium (mg) V 2484.7±921.2 NS 
NY 2879.7±1523.0 

Calcium (mg) V 1018.6±752.3 NS 
NY lO89.1±966.1 

Iron (mg) V 40.07±152.37 NS 
NV 37.35±137.51 

Magnesium V 529.2±1525.2 NS 
(mg) NY 512.2±1554.5 

Phosphorus V 1413.4±773.0 NS 
(mg) NY 1372.4±854.7 

Zinc (mg) V 25. 15±101.85 NS 
NY 35.44±155.3 

Copper (mg) V 1.95±2.82 NS 
NV 1.33±1.18 

Manganese V 2.01±1.28 NS - (mg) NY 1.55±l.O2 
Selenium (mg) V O.O52±O.O39 NS 

NY O.O47±O.O30 
Fluoride (ug) V 723.2±1414.8 NS 

NY 1165.4±2039.3 
Chromium (mg) V O.O88±O.O68 NS 

NY O.O62±O.O51 



- Table 116: Nutrient Intake of Vegetarians (V) and Non-vegetarians (NV) 

Nutrient Group Mean ± S.D. P 
Vitamin A V 1191.4±799.4 NS 

(RE.) NV 1023.5±936.6 
Beta Carotene V 924. 8±802. 7 NS 

(RE.) NY 1750.8±3769.9 
Vitamin E (mg) V 18.03±16.08 0.0003 

NY 9.06±4.91 
A-tocopherol V 1O.98±10.0 0.012* 

(mg) NV 6.19±4.0 
Riboflavin (mg) V 1. 83±1.09 NS 

NV 2. 12±1.62 
Thiamin B-1 V 1.71± .. 759 

(mg) NY 2.21±3.40 
Vit. B-6 V 2. 12±2.46 NS 

NY 1.74±O.71 
Niacin (mg) V 15.5±8.17 NS 

NY 18.17±7.49 
Cobalamin (ug) V 3.25±2.70 NS - NY 3.67±2.12 
Pant. Acid (rng) V 3.04±1.65 NS 

NY 3.51±2.01 
Biotin (ug) V 9.21±10.68 NS 

NY 8.58±3.26 
Vitamin C (rng) V 229.8±232.2 NS 

NY 200.1±194.9 
Vitamin D (ug) V 2.38±2.66 NS 

NV 3.19±3.26 
Vitamin K (ug) V 83.52±73.28 NS 

NV 51.0±86.42 
Folate (ug) V 291.99±181.8 NS 

NY 249.54+165.41 

-



55 

- Table 17: Nutrient Intake of Vegetarians (V) and Non-vegetarians (NV) 

Nutrient Group Mean + S.D. p 

Dietary fiber V 20.22±8.69 NS 
(gms) NV 17.07±8.54 

Soluble fiber V 2.58±1.56 NS 
(gms) NV 2.02±1.41 

Insoluble fiber V 11.08±6.45 0.049 
(gms) NY 8.21+5.43 

Crude fiber V 3.77 ±2.26 NS 
(gms) NV 3.27±2.60 

Sugar (gms) V 65. 12±43.29 NS 
NY 92.27±94.95 

% kcal from V 63.80±10.91 NS 
CHO NY 60.24±9.27 

% kcal from V 12.37±3.83 0.014 
protein NV 14.50±3.1 

% kcal from fat V 23.46±8.60 NS 
NV 23.88±6.94 

* Separate variance estimate due to unequal standard deviation in the two groups. 

T -test was conducted to compare nutrient intake between vegetarians and non-

vegetarians. In the present study, protein was the only nutrient in which vegetarians 

consumed less than the non-vegetarians (p=0.046). Vegetarians consumed significantly 

greater amounts of insoluble fiber, alpha tocoperol, vitamin E, and polyunsatuted fat than 

non-vegetarians. 

-
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CHAPTER V 

DISCUSSION 

The purpose of this study was to compare the nutrient intake, fitness levels, and 

lifestyle behaviors between vegetarian and non-vegetarian college students, ages 18-25. 
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As a result that any dietary practice can be deficient in essential nutrients, and thus 

detrimental to one's health (ADA, 1993) and physical fitness has been shown to be 

necessary for all Americans to ensure positive health benefits (Manley, 1996), the value of 

such a study is, evident. College students were targeted as a result of this population being 

studied by many to help determine the future health habits, and thus health, of our nation 

(Georgious et. at., 1997; Brevard & Ricketts, 1996; Dinger & Waigandt, 1997; Hertzler 

& Frary, 1996; Koszewski & Kuo, 1996), as this is the future generation. 

A fitness assessment, dietary analysis, and health history questionnaire were used 

to determine significant differences between the vegetarians and non-vegetarians in this 

study. These results prompt a discussion in the following areas: Differences in: a) fitness 

level, b) nutrient intake, and c) lifestyle behavior between vegetarian and nonvegetarian 

college students, and application of these results to the adult population. 

Lifestyle Behavior and Demographic Differences Between the Vegetarians and 

Non-vegetarians 

In this study, 54.3% of the study's sample lived off-campus in an apartment or 

house. Although an analysis of this figure in relation to physical activity and nutrient 

intake was n01t made in our study, in a study by Brevard and Ricketts (I996), 49% of their 

subjects lived off-campus. The off-campus students showed a higher percentage of energy 
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coming from protein and 28% of the off-campus students reported being sedentary or only 

slightly active. 

Within our study, the vegetarian group was broken into the following types: 4 

vegans (5.7%), 1 lacto-vegetarian (1.4%),20 lacto-ovo vegetarians (28.6%), and 9 pesco 

vegetarians (12.9%). Eighty-five percent of the subjects had been practicing their chosen 

dietary habit for more than two years. (All subjects had to have been practicing their 

dietary habit for at least six months prior to participating in the study.) In tenns of age, 

there was a significant difference (p=0.044) between the vegetarians and non-vegetarians, 

with the vegetarians being younger. 

At the time of the study, there were absolutely no differences found between the 

number of vegetarians and non-vegetarians taking medications, the number having 

previously been diagnosed with an eating disorder, and the number of students who 

stated they drank coffees or sodas with caffeine. 

In a study regarding the health practices of vegetarians and non-vegetarians by 

Freeland-Gravies et.al. (1986), they found that twice as many non-vegetarians as 

vegetarians were taking prescription medicines at the time of their study, and they also 

took less over-the-counter drugs. Regarding caffeine intake, although we did not find a 

difference between our two groups, in a study by Hunt, Murphy, and Henderson (1988), 

vegetarians consumed significantly less amounts of caffeine than the non-vegetarians. 

No significant differences were found in the present study between the vegetarian 

and non-vegetarian groups in relation to consumption of alcohol and the use of 

supplements either. Janelle and Barr (1995) found no significant difference in the use of 
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supplements in both of these groups, however Freeland-Graves, et. al. (1986) found more 

vegetarians to be taking supplements than non-vegetarians in their study. 

In terms of alcohol consumption, there was no significant difference found 

between the two groups. Hunt, Murphy, and Henderson (1988), found vegetarians to 

consume signi:ficantly less amounts of alcohol than non-vegetarians. Freeland-Graves et. 

al. (1986) report a similar finding with three times as many of their vegetarians reporting 

abstention from alcohol as the non-vegetarians. 

Although eighty-one percent of our total sample stated that they never smoked, a 

significant difference (p=O.0314) was found between the vegetarians and non-vegetarians 

with their smoking practices. Vegetarians reported smoking, at least occasionally (at least 

one pack per week), more often than non-vegetarians, 28.6% of their group versus 8.6%, 

respectively. 

In comparison, the Freeland-Graves et. al. 's (1986) study, half as many vegetarians 

as non-vegetarians smoked tobacco, and in Janelle and Barr's 1995 study, no smokers 

were allowed to participate in their study. Tesar, Notelovitz, Shim, Kauwell, and Brown 

(1992), did a study on postmenopausal vegetarian and non-vegetarian women, where they 

found a significant difference between the two groups in the number of years the subjects 

had smoked. The non-vegetarians had been smoking for a greater number of years. It 

must also be noted that some studies, as in Kuczmarski et. al. (1994), the subjects used 

were Seventh·-Day Adventists, who are restricted by their religion not to smoke. 

Therefore, this fact must be taken into consideration when analyzing studies involving 

smoking habits of vegetarians and non-vegetarians . 
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College Students 
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Each subject underwent a fitness assessment to detennine the individual's physical 

fitness level. This physical fitness level was detennined by measuring body fat 

composition, muscular strength, muscular endurance, cardiorespiratory endurance, and 

flexibility. Additional measurements were made to determine the subject's height, weight, 

resting heart rate, systolic and diastolic blood pressures. 

There were no significant differences found between the vegetarians and non

vegetarians, in terms of body fat composition. These findings are in agreement with similar 

studies on vegetarians and non-vegetarians regarding the same measurement (Kuczmarski, 

Anderson, and Koch, 1994; Tayter & Stanek, 1989). However, when males and females 

were compan!d, females had a significantly higher percentage of body fat, which is found 

to correlate with the American College of Sports Medicine's inflated acceptable values for 

this category for women (ACSM, 1995), due to physiological differences between the two 

groups. 

There was no significant difference in flexibility between the two groups. This was 

also found in a study of vegetarian and non-vegetarian athletes by Hanne, Dlin, and 

Rotstein (1986). There was no significant difference found with flexibility between 

the males and females in the study, despite the findings by Dinger and Waigandt (1997), 

that females were more likely to engage in flexibility exercises. 

There were significant differences found in muscular strength when type of dietary 

practices (vegetarian or non-vegetarian), and gender (males/females) were compared . 
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Non-vegetarians were found to be able to perform a greater amount of sit ups in a sixty

second time period, and males were able to perform more than females. Due to a lack of 

precedence in the research regarding differences in muscular endurance between 

vegetarians and non-vegetarians, the cause of this significant difference (p=0.014) can only 

be. However, with the significant difference found between the males and females 

(p=0.017), it may be a result of males being more likely to engage in muscular strength 

and enduranc(;: exercises than females, as was found in the Dinger and Waigandt study 

( 1997). This may also explain why the males' had significantly higher strength 

levels than the females (p=O.OOO) in this study. 

When measuring cardiorespiratory endurance, a significant difference (p=O. 0 1 0) 

was found between the vegetarians and non-vegetarians. By using the YMCA 

submaximal cycle ergometer protocol, V02 max was estimated and vegetarian females had 

a mean of 44.87 mVkglmin, while the vegetarian males had a mean of 51.45 mVkglmin. 

This was in contrast to a mean estimation ofV02 max of 40.52 mVkglmin for the 

non-vegetarian females and 41.15 mVkglmin for the nonvegetarian males. There was no 

significant association between how often the subjects, both vegetarian and non

vegetarian, exercised and their performance on any of the fitness tests, including the cycle 

ergometer. 

The cause of the significant difference found between vegetarians and non

vegetarians, ~~th respect to the cardiorespiratory test can only be hypothesized, due to a 

lack of precedence in previous studies involving these two groups. The cause may have 

been a greater accumulation of plaque in the arteries of the non-vegetarians, due to an 

increased intake of meat products. The vegetarians were also younger than the non-
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vegetarians, as a whole, which could help explain an increased predicted V02 max for this 

group, due to this value being shown to decrease with age (Nieman, 1995). This is an 

area in need of further research. 

In a study performed by Hanne, Dlin, and Rotstein (1986), involving 

vegetarian and non-vegetarian athletes, there were no significant differences found 

between the two groups when a cycle ergometer was used to predict V02 max. The mean 

predicted V02 max for the subjects was the following: 53.6 mlIkg/min for the vegetarian 

males, 56.9 mlJkg/min for the non-vegetarian males, 39.9 ml/kg/min for the vegetarian 

females, and 44.5 mlIkg/min for the non-vegetarian females. 

Comparison of Additional Health Measurements Between the Vegetarians and Non

vegetarians 

In order to obtain a complete picture of our sample of subjects, measurements 

were obtained regarding resting heart rate, heart rate, systolic and diastolic blood pressure, 

height, and w(:ight. There were no significant differences found between vegetarians and 

non-vegetarians for any of these variables in our study. In a study, performed by 

Freeland-Graves et. aI. (1986), there was no significant difference found in relation to 

weight betwee:n the vegetarians and non-vegetarians. The researchers' hypothesis was 

that this was a result of the subjects' young ages in the study, and possibly also due to 

their high physical activity levels. 

The or~y significant differences that were found in the present study were when 

males and females were compared. There was a significant difference in height (p=O.OOO), 

weight (p=O.OOO), and systolic blood pressure (p=O.007). Males were found to be heavier, 
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taller, and had a higher systolic blood pressure than females. In Hanne, Dlin, and 

Rotstein's 1986 study, the only significant difference found were that women vegetarians 

were shorter than the non-vegetarian group. In comparison to our study, although there 

was not a significant difference, numerically, women weighed less and were shorter than 

the men (Table 7). 

There were no significant differences found in the blood pressures of 

vegetarians and non-vegetarians, which are similar to the findings ofKuczmarski, 

Anderson, and Koch, (1994) who compared Seventh-Day Adventists (who are primarily 

lacto-ovo vegtetarians) and non-vegetarian Seventh-Day Adventists. Although these 

researchers did not state a statistical comparison between genders for their study, based on 

means, males had higher means for systolic blood pressure than females (Male SDA's= 

121.0 mm Hg, male non-SDA's=117.8 mm Hg compared to female SDA's=112.6 mm 

Hg, and femal.e non-SDA's=108.7 mm Hg). In our study, the females were shown to have 

lower systolic blood pressure values also, but this difference was significant (p=0.007). 

Nutrient Intake Differences Between the Vegetarian and Non-vegetarian Groups 

Significant differences were found between the vegetarians and non-vegetarians in 

their intake of protein, polyunsaturated fat, chromium, alpha tocopherol (vitamin E), 

insoluble fiber, vitamin K, and percentage of calories from protein. 

Vegetarians were found to consume significantly less protein than non-vegetarians, 

65.50±25.5gJd versus 78. 72±28.6g1d, respectively (p=0.046). This is congruent to the 

findings of Janelle and Barr's (1995), where non-vegetarians consumed a mean of 77.1 

±19.7g1d, and the vegetarians had a mean intake of 55.3±11.3g1d . 
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The American Dietetic Association (1993) states that this lower intake of protein 

by vegetarians, versus non-vegetarians, is a common finding, and may be beneficial in 

helping aid calcium retention in this group. The ADA also suggests that eating foods low 

in protein may also mean eating low fat sources of foods because these nutrients often 

accompany each other. 

In the present study, vegetarians were found to consume significantly more 

amounts of polyunsaturated fat. This could be attributed to high intake of fiber, especially 

insoluble fiber. Vegetarians' mean intake of this nutrient was 13.42±9.52g1d compared to a 

mean intake of9.50±4.79g1d, by the non-vegetarians. In a study by Tesar et. al. (1992), 

non-vegetarians were found to consume a mean of IO.9±5.4g1d of polyunsaturated fat, 

versus the vegetarians' mean intake of IO.1±5.3g1d. No significant difference was found 

between thes€:! groups. 

There were also no previous analyses found among other studies for the following 

nutrients, which were significantly different between the vegetarians and non-vegetarians 

in our study. Alpha tocopherol was consumed in greater amounts (p=0.012) by the 

vegetarians (mean intake of IO.9S±10.04mgld) than the non-vegetarians (mean intake of 

6.19±4.03mg/d). Vitamin E was found to have a greater mean intake for the vegetarians 

than the non-vegetarians, (1S.03±16.0Sg versus 9.06±4.91g, significance of 0.003). Since 

vitamin E (alpha tocopherol) comes from vegetable oils, fruits and vegetables, and since 

vegetarians generally eat great amounts of plant foods, they had a high intake of this 

nutrient. 

Vegetarians consumed significantly greater amounts of insoluble fiber in this study, 

with a mean intake of 11.0S±6.45g1d versus the nonvegetarians' intake ofS.21±5.43g1d 
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(p=O.049). When Janelle and Barr (1995) studied fiber consumption, they also found 

vegetarians to consume significantly greater amounts of fiber than non-vegetarians (28.3 

±9.8g/d versus 22.4±7.2g/d, respectively). The American Dietetic Association (1993) 

states that Seventh-Day Adventists have been found to have decreased incidences of colon 

cancer, which may be attributed to an increased intake offiber, along with the 

recommended intake of other essential nutrients. 

Our last significant finding, in terms of nutrients, was that non-vegetarians 

obtained more of their energy (calories) from protein, compared to vegetarians. 

Non-vegetarians consumed 14.50±3. 1% of their calories from protein, versus the 

vegetarians consuming 12.37±3.83% of their calories from the same source. When Janelle 

and Barr (1995) and Tesar et. al. (1992) compared energy intake they both also found the 

non-vegetarians to significantly be obtaining more energy from protein than vegetarians. 

Other nutrients analyzed in this study included sugar, alcohol, caffeine, 

carbohydrates, cholesterol, monounsaturated fat, sodium, iron, magnesium, zinc, 

manganese, fluoride, viamin A, nitamin B-1, niacin, folate, fat, saturated fat, potassium, 

calcium, phosphorus, copper, selenium, chromium, beta carotene, riboflavin, vitamin-B6, 

cobalamin, biotin, vitamin-D, dietary fiber, vitamin C, vitamin K, soluble fiber, and 

cruciferous fiber. There were no significant differences found between the vegetarians and 

non-vegetarians in the intakes of these nutrients. 

In temlS of meeting the Recommended Daily Allowances, both vegetarians and 

nonvegetarians exceeded the RDA for vitamin A, riboflavin, niacin, vitamin-B6, 
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vitamin-B6, calcium, phosphorus, iron, magnesium, and zinc. There were no deficiencies 

noted, in spite of the fact that supplementation was not accounted for in the diet analyses. 
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CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 

Conclusions 

66 

The results from this study indicate that there may be some significant differences 

between vegetarian and non-vegetarian college students. Some of these include 

cardiorespiratory endurance, muscular endurance, smoking behaviors, and nutrient intake 

of protein, polyunsaturated fat, insoluble fiber, A tocopherol, and vitamin E. 

Engaging in healthy dietary, fitness, and lifestyle behavior practices is essential for 

all segments of the population. College students were focused on because of the 

accessibility of the population, and because there existed little research regarding this 

group and the variables measured. 

It has become clear that both groups, vegetarians and non-vegetarians, should be 

addressed when providing nutrition, physical activity, and lifestyle behavior counseling or 

education. Both groups, and all segments of the population can benefit from this 

knowledge. 
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Recommendations 

F or future research with vegetarians and non-vegetarian college students, the 

following recommendations are made. It would be beneficial to have a larger sample size, 

taking more lifestyle behaviors, demographic factors, family history, and social 

environment variables into consideration for analyzation. It is also recommended that a 

protocol be used to obtain true cardiorespiratory endurance values, expressed as V02 

max, rather than use a cycle ergometer to estimate this value. 

To further validate this study, in terms ofbioavailability of nutrients, a sample of 

fasting blood Gould be drawn from and analyzed for the adequacy of various nutrients. 

The health practices and status of college students should be a great concern 

among the medical and scientific community because these people are potentially on their 

own for the first time, and thus need as much assistance in maintaining or developing good 

health practic€:!S as possible. Although many health practices are introduced and made into 

habits during c:hildhood, it is never too late to educate someone to make a positive change 

as to avoid future potential negative health consequences. 
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Appendix A 

Information for Participants 

Research Title: "Comparison of Nutritional Status and Level of Physical Fitness 
between Vegetarian and Non-Vegetarian College Students." 

The purpose of this study is to collect data on the nutritional habits and assess the 
physical fitness level of vegetarian and non-vegetarian college students. 

As a subject, you will attend two meetings. There will first be an introductory 
meeting, lasting approximately twenty minutes, where the purpose and procedures of the 
study will be explained to you. At this meeting, you will be given an identification 
number, fill out a survey, and be provided with instruction and demonstration on how to 
keep a 3 day diet record. This record takes approximately forty-five minutes to complete 
over a course of three days .. We will also schedule a time for you to come to the 
Undergraduate Exercise Science Lab in the Health and Physical Activities building and 
undergo the fitness testing. 

During the second meeting, you will turn in the 3 day diet record. Also at this 
meeting, anthropometric measurements will be taken (i.e. height, weight, and blood 
pressure). In addition, you will perform a 60-second sit-up test to test for muscular 
endurance, a har.d-grip test to test for muscular strength, a sit-and-reach test to test for 
flexibility, and a test where an exercise science student will measure your body 
composition using skinfold calipers. To test your cardiovascular fitness, you will undergo 
a submaximal c} cle ergometer test where you will be pedaling at moderate to somewhat 
hard intensity for a maximum of twelve minutes. During this test, the exercise intensity 
will begin at a level you can easily accomplish and will be advanced in stages depending 
on your fitness level. We may stop the test at any time because of signs of fatigue or you 
may stop when you wish because of personal feelings of fatigue or discomfort. This 
second meeting should take approximately thirty minutes. Your total participation in this 
study will approximately take t\VO hours. 

There are some risks associated with exercise testing. These include the 
possibility of abnormal blood pressure, fainting, disorder of heart beat, lightheadedness, 
chest discomfort. muscle soreness. and in rare instances. heart attack. To minimize these 
risks, only healthy adults are recruited for this study. The principal investigator is also 
certified in CPR and \vill have access to a phone should any emergency arise. 

Your participation in this study is completely voluntary and you are free to 
withdraw from the study at anytime for any reason without penalty or prejudice from the 
investigator. Your name will not be used in any presentation of the data or results from 
the study and all data and results will be treated with strict confidentiality. At the 
conclusion of the study. your interpreted results. which will include your analyzed 
nutrition and fitness assessments, will be mailed to you. 
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Your participation in this study will provide you with a variety of benefits. You 
will have a computer analysis of your diet which will indicate your current nutritional 
status and the fitness test interpretation will give you an indication of your current fitness 
level and risk of developing health conditions in the future. This information is intended 
to give you some impression of the procedures, the stresses, and the risks associated with 
this study. If you have any questions, either now or in the future, feel free to ask them. 

For one's rights as a research subject, the following persons may be contacted: 
Ms. Sandra Smith, Coordinator of Academic Research and Sponsored Programs, Ball 
State University. Muncie, N 47306, (765)-285-1600, or Dr. Daniel Goffman, 
Chairperson of the Institutional Review Board, Dept. Of History, Ball State University, 
Muncie, IN 47306, (765)-285-8700. 

It is intended that in the unlikely event of physical injury resulting from research 
procedures, Ball State University, its agents and employees, will assume whatever 
responsibility is required by law. Emergency medical treatment for injuries or illness is 
available where the injury or illness is incurred in the course of the study. 

************************************************************************ 

I, , believe that I am in good physical condition and agree to 
participate in this research entitled, "Comparison of Nutritional Status and Level of 
Physical Fitness between Vegetarian and Non-Vegetarian College Students." I have had 
the study explained to me and my questions have been answered to my satisfaction. I 
have read the description of this study and give my consent to participate. I understand 
that I will receive a copy of this consent form to keep for future reference. 

Participant's Signature 

Principal Investigator: 
Christine Taggart 
1904 Glenwood 
Muncie, I~ 47304 
(765)-288-5620 

Date 

Faculty Supervisor: 
Dr. Jay Kandiah 
Dept. of Family and 
Consumer Sciences 
Practical Arts Room 150 
Ball State University 
Muncie. IN 47306 
(765)-285-8922/5931 
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Cos:; :_--''''''_ 

Instructions For The 24 Hour Food Record 

1. Write down everything you put into mouth and swallow for three 
days ( _se 1wo 'vvee< days and one Sat. or S:...In. ) 
- Do r07 chose cayS or; 'vvnich you feast or fCS7. 

- Record only one days food intake on each 24 Hour Food Reco:d 
- DO NOT TRUST YOUR MEMORY!! WriTe the food ii"em as 

soon as possibie er. the 24 record. 

2. Write the :50urce down of any fast foods. 
- ( e.g., 3ur:ger K.ing \N'hopper instead of a hC:Tiburger. ) 

3. Include ail condiments and extras such as, Sal7, butter, jelly, 
,musTard, sour cream,ect... ', .. ' - , .. ' . ,,': ." 

4. Record beverages in cups. 
- ( e.g., 2 C wro!e ~ilk or 1/2 C coffee) 

- ( e.g., 196 milk., 2% milk, end skim instead of just milk. ) 

8 Do r.o- '---.r-:r..::::. ",... - ~,...- -."" :"'r;-,''''- ,..; -':nr "!";.,.::::> - -.::::> ",,... r.-.::::> • I I __ . .-. .,::::_ -'_ c:__ ":j .,-", __ 1'::' ....... _. II '::; .!......... . "- ",/--"_ ~ _ 

r-orr..,-.,.... -,... '-/I"""jl '~ -:-r<:::> -<c"-c"'-rCJr- ~~ ~r~e.:::::- \' '0 \·v"'-- +:....:~- ... ,.... ~c. --,'\.....I _ :::;; J-''''-' -'" _, __ ........ _. __ V· _. 'v_ v -" ~!.,::::J;...,I"--,_ 

70 



Appendix B 

Use tl":e folic· .. :.:.::.; ~a~le to help you write do~n a~ounts. -

SUPPLEMENTS: 

.cOMMON MEASUR~ENTS 

3 tsp = 1 tbsp 
16 tbsp = 1 cup 
2 cups = 1 pint 

4 cups = 1 quart 
1 cup = 8 oz. liquid 

1 lb. liquid = 2 cups 

Record nutrient and vitamin/mineral supplements (s) e. g. mul ti
vitamin, singles vitamin or mineral, amino acid(s), ergogenic aids. 
List type(s), Brand Name(s), and amount(s) taken . 

. -

-. 
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24 HOUR FOOD RECORD 

Day of Week (Monday, etc.) ____________ Date _____ _ 

VITAMIN, MINERAL & FOOD SUPPLEMENT USAGE 
Please list any vitamin, mineral or other food supplements (amino acids, protein powders, etc) you take as 
a routine part of your diet. 
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Initial Sunrey for Participants 

* Principal investigator will clarify all questions during introductory meeting. 

Personal identification number: ---

1. Sex: Male Female 

2. Age: __ Years Months 

3. Place of residence: __ On-campus (residence hall) __ Apartmentlhouse 

Parents/Guardian ___ Other (please specify.) 

4. Please specify your eating practice by circling one. 
(Note: *Plant foods include bread, grains, legumes, vegetables, and fruits. 

**Flesh foods include: red meat, poultry, fish) 
A. You consume plant foods and various kinds of foods including flesh foods, eggs, 

and dairy. 
B. You consume plant foods but do not consume any kind of flesh foods, eggs, or 

dairy. 
C. You consume plant foods and dairy but do not consume any kind of flesh foods or 

eggs. 
D. You consume plant foods, dairy, and eggs but do not consume flesh foods. 
E. You consume plant foods, dairy, eggs, fish, and seafood but do not consume 

red meat or poultry. 

5. How long have you been practicing the above eating habit? 
A. Less than 6 months 
B. 6 months - 1 year 
C. 1 - 2 years 
D. more than 2 years 

6. If you are a vegetarian (letter B, C, D, or E from question number 4.), how why have 
you chosen to be so? 
A. Health ,:;oncem 
B. Religious belief 
C. Animal rights 
D. Other (Please specify.) __________________ _ 
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7. How often do you currently exercise? _Never Less than 3 times/week 
3-5 times/week More than 5 times 

8. If you do exercise, what types of exercise do you do? ___________ _ 
How often do you do it? ___________ _ 

How long do you do it for (per session)? ___________ _ 

9. How often do you smoke? _Never _Occasionally (less than a pack per week) 
_Frequently (more than a pack/week) 

10. If you previously smoked, how long did you smoke, how often, and when did you 
quit? 

11. Are you currently taking any medications (over-the-counter or prescribed)? 
Yes No 

If yes, please specify (and include any oral contraceptives). _________ _ 

12. Do you drink alcohol? _Yes No 
If yes, please list type and amount per week. ______________ _ 

13. Are you taking any supplements (i.e. iron, protein, etc.) _Yes No 
If yes, please specify amount and how often. ______________ _ 

14. Have you ever been diagnosed with an eating disorder? (i.e. anorexia, bulimia)? 
Yes No 

15. Are you now or have you ever been on a diet? _Yes No 
If yes, please explain. ______________________ _ 

16. Do you drink coffee or colas with caffeine? __ Yes No -_. 
If yes, how much per day? _____ _ 

17. Please check the appropriate space for the following questions: 
a. Has your doctor ever said you have heart trouble? _Yes No 
b. Do you frequently have pains in your heart and chest? _Yes No 
c. Do you often feel faint or have spells of sever dizziness? _Yes No 
d. Has a doctor ever said your blood pressure is too high? _Yes No 
e. Has your doctor ever told you that you have a bone or joint problem such as 

arthritis that has been aggravated by exercise or might be made worse with 
exerl:;ise? Yes No 
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f Is there a good physical reason not mentioned here why you should not follow 
an activity program even if you wanted to? Yes No 
If yes, please list: _____________________ _ 

18. Has a doctor ever told you that you have any of the following? 
_ Coronary heart disease Heart attack 

Rheumatic heart disease Stroke 
_ Congenital heart disease _ Epilepsy 
_ Irregular heartbeats Diabetes 
_ He,art valve problems _ Hypertension 

Heart murmurs Cancer 
_ Angina _ Lung disease (asthma, other) 

19. Check conditions or diseases that any of your blood relatives (grandparents, parents, 
aunts, uncles, and siblings) have had. 

Heart attack 
Stroke 

_ Coronary disease 
_ Congenital heart disease 
_ High blood pressure 

Diabetes 
_ Coronary operations 

Elevated cholesterol 
* If you checked any of these, please list relative and the age at which he or she 

experienced the health problem. 

20. What is your reason for taking part in this research study? 
_ I am interested in my fitness status. 
_ I am interested I na nutritional analysis of my eating habits. 

I am interested in both. 
_ Other (please specify.) __________________ _ 

Thank you for taking the time to complete this survey. 
Your answers will be kept confidential. 
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Appendix D Age "!!:" 
' . 

. '$- :.~ 

50-59 :..-; 
0/0 20-29 30-39 40-49 60+ " ,.'-

" ;. 99 2.4 5.2 6.6 8.8 7.7 
~. 

95 5.2 9.1 11.4 12.9 13.1 S !?-::. 
,&. 90 7.1 11.3 13.6 15.3 15.3 --J 

-~-:'1 

'7 85 8.3 12.7 15.1 16.9 17.2 ."-
~~). 

~:> 80 9.4 13.9 16.3 17.9 18.4 E 4/.::-" 
:~~ 

I..~~ 75 10.6 14.9 17.3 19.0 19.3 ~,; 
t'.' 

,t .' 70 11.8 15.9 18.1 19.8 20.3 
~.;! 65 12.9 16.6 18.8 20.6 21.1 '.: .. : 
~i 60 14.1 17.5 19.6 21.3 22.0 G ·C;'f 

55 15.0 18.2 20.3 22.1 22.6 
50 15.9 19.0 21.1 22.7 23.5 
45 16.8 19.7 21.8 23.4 24.3 
40 17.4 20.5 22.5 24.1 25.0 F 
35 18.3 21.4 23.3 24.9 25.9 
30 19.5 22.3 24..1 25.7 26.7 
25 20 . .7 23.2 25.0 26.6 27.6 
20 22,,4 24.2 26.1 27.5 28.5 P 
15 23,,9 25.5 27.3 28.8 29.7 
10 25 .. 9 27.3 28.9 30.3 31.2 
5 29 .. 1 29.9 31.5 32.4 33.4 VP 
1 36.4 35.6 37.4 38.1 41.3 

N== -- - 1342 5611 5724 3275 984 
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Apoendix D 
BODY COrJlPOSITION (% BODY FAT, FOR 

- WOMEN'" 

Age 
% 20-,29 30-39 40-49 50-59 60+ 

99 5.4 7.3 11.6 11.6 15.4 
95 10.8 13.4 16.1 18.8 16.8 S 
90 14.5 15.5 18.5 21.6 21.1 
85 16.0 16.9 20.3 23.6 23.5 
80 17.1 18.0 21.3 25.0 25.1 (; 
75 18.2 19.1 22.4 25.8 26.7 
70 19.0 20.0 23.5 26.6 27.5 
65 19.8 20.8 24.3 27.4 28.5 
60 20.6 21.6 24.9 28.5 29.3 G 
55 21.3 22.4 25.5 29.2 29.9 
50 22.1 23.1 26.4 30.1 30.9 
45 22.7 24.0 27.3 30.8 31.8 
40 23.7 24.9 - 28.1 31.6 32.5 F 
35 24.4 26.0 29.0 32.6 33.0 
30 25/.4 27.0 30.1 33.5 34.3 
25 261;6 28.1 31.1 34.3 35.5 
20 27.7 29.3 32.1 35.6 36.6 P 
15 2g-:a 31.0 33.3 36.6 38.0 
10 32,,1 32.8 35.0 37.9 39.3 
5 35,,4 35.7 37.8 39.6 40.5 VP 
1 40,,5 40.0 45.5 50.8 47.0 

N= 638 1336 1175 708 250 
TOTAL N = 4107 

*Data provided by the Institute for Aerobics Research, Dallas, TX (1994). 
S, superior; E, excellent; G, good; F, fair; P, poor; VP, very poor. 
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Appendix E 

Procedures for the Sit and Reach Test 
1. First the subject should warmup with some light to moderate aerobic exerClse and 

some: stretching exercises, especially concentrating on the hamstrings and lower 
back. 

2. Have the subject sit on the floor, legs straight (fully extended), with his or her bare 
feet (without shoes) resting flat against the sit and reach box. The feet are resting 
against the footline of the sit and reach box. For the norms presented the footline 
should be at 26 centimeters. 

3. Have the subject reach forward toward their toes using the fingers on both hands to 
slid€! the measurement bar along the ruler. The subject should be instructed not to 
use fast, jerky movements to prevent injury. The subject should place one hand on 
top of the other hand with palms do\vn while reaching forward. The subject should 
not try to 'lead' with one hand but keep both hands parallel together. Instruct the 
subject to breathe out while bending forward and be sure they never hold their 
breath. You may want to hold the subject's knees, however, do not press them 
down. 

4. The subject should hold their reach at least 2 seconds at their maximum reach. 
5. Record the measurement in centimeters, to the nearest centimeter, using the 

centimeters scale on the Rex Box. 
6. Have the subject relax, and then repeat the measure two to three more times. 

7. Take the best reading as their measure of flexibility. 
8. Compare the subject's results with the norms. Note: there are some experts who 

believe that flexibility should not decrease with age, thus we may not need to 
consider a subject's age in the norms presented. 

Norms for Flexibility; Sit and Reach Test (cm) 

Classification 

Excellent 

Above Average 
,. 

Avera,!:· •. 

Below Average 

Poor 

20 - 29 years old 
Men Women 
(em) (cm) 

~40 ~41 

34-39 37-40 

30- 33 33 - 36 

25-29 28 - 32 

~24 ~27 

30 . 39 yean old 
Men Women 
(Clll) (~) 

~38 ~41 

33-37 

28-32 

23 - 27 

36-40 

32- 35 

27 - 31 

Source: Canadian Standardized Test of Fitness Operations Manual, 1986. See the 
appendIX for other age groups. 
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Procedures for One Minute Timed Bent-Knee Situp Test 

This test has been modified from the once relied upon straight leg one minute SItUP test. 
The modification involves the bending of the knee to a 90 degree angle. Experts suggest 
that further modification is necessary to create a curl-up test. The reason for the 
modification relates primarily to the inappropriateness of situps as an exercise. Curl-ups 
are the recommended replacement for situps, thus a new test for muscular endurance has 
been developed; the curlup test. However, the nonns are not well developed for the curl
up test. 

1. Make sure the subject has no back problems before conducting test. 

2. The subject should be flat on the floor, comfortable (on a mat), with their knees 
bent at 90 degrees. Feet should be 12 - 18 inches from buttocks. 

3. Their anus are crossed on the chest with hands on the opposite shoulder. 

4. The subject's feet may be held down by a partner. 
5. During the test, a correct situp constitutes arm (elbow) contact with the knees. The 

subject's buttocks must also remain on the mat. The down position of the situp IS 

when the mid-back makes contact with the floor. 
6. Count the number of correct situps perfonned in one minute and compare to the 

norms. 

Norms for Muscular Endurance; One Minute Sitops Test: 
(reps) 

Classification 20 - 29 years old 30 - 39 years old 
Men Women Men Women 
(reps) (reps) (reps) (reps) 

Excellent ~43 ~36 ~36 ~29 

Above Average 37-42 31-35 31-35 24-28 

Average 33-36 25-30 27 -30 20- 23 

Below .. "'" venge 29-32 21 - 24 22 - 26 15 - 19 

Poor./<·>·· ~28 ~20 ~21 ~ 14 

Source: Canadian Standardized Fitness Test Manual, 1986. See the appendix for other age 
groups. 
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presented for muscular endurance. We diScuss these tests not because they are the 'best", 
but because they are fairly simple to admInIster and common In usage, 

Procedures for the HandGrip Test: 

1. The subject should be standing for the test. One procedure for this test is to have the 
subject perform the test with each hand. The norms listed belm\' use a combined score 
for the right and left hands. Another procedure, not discussed here, is to have have the 
subject used their dominant hand. 

'") Adjust the grip bar to fit comfortably within the subject's hand. The second knuckle of 
the fingers should 'fit' under the handle of the handgrip dynamometer. Make sure that 
the handgrip dynamometer is set back to zero. 

3. Have the subject hold the handgrip dynamometer parallel to their side at about waist 
level. The foreann should be level with the thigh. They may flex their arm slightly. 

4. The subject should then squeeze the handgrip dynamometer as hard as they can bemg 
careful not to hold their breath. The holding of one's breath while straining (expiring 
against a closed glotis) is called a Valsalva maneuver. 

5. Record the grip strength in kilograms. Repeat this procedure using the opposite arm or 
hand. 

6. Repeat the test two more times with each hand. Take the highest of the three readings 
for each hand and add these two values (one from each hand) together as the measure 
of handgrip strength to compare to the norms. 

ERROR: The HandGrip Test has a test-retest correlation of r = 0.90. The handgrip 
strength correlates moderately (r = 0.69) with the strength of other muscle groups. The 
nonnal daily fluctuation in strength ranges from 2 - 12% in women and 5 - 9% in men. 

Norms for Muscular Strength; HandGrip Test: combined hands 
(kg) 

Classification 

Abov~:;;Ayerag. 

Aver~~··· 
&lo11' Average 

. Poor 

20 • 29 years old 
~en VVoD1en 

113 - 112 

106 - 112 

97 - 105 

66-70 

61-64 

55-60 

30 • 39 years old 
Mea. Women 

113 - 122 

105 - 112 

97 - 104 

66-72 

61- 65 

56-60 

~55 

Source: Canadian Standardized Test of Fitness Operations Manual, 1986. See the 
appendix for other age groups. 
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Appendix I 

Ball State University 
Acad~mic Affa~rs 
Office of AcaJt:mic Research and Sponson.·d Programs 

INSTITUTIONAL REVIEW BOARD 

TO: 

FROM: 

DATE: 

RE: 

Christine Taggart 
Exercise Science 

Jayanthi Kondiah 
FCSFN 

Daniel Goffman. ChO~ 
Institutional Review Boord 

September 4. 1997 

Human Subjects Protocol 1.0. -IRS #98-36 

Your protocol entitled "A Comparison of Nutritional Status and Level of Physical Fitness 
Between Vege1'orion and Non-Vegetarian College Students" has recently been 
approved as revised os an expedited study by the Institutional Review Board. Such 
approval is in fc,rce during the project dates September 4. 1997 to September 4. 1998. 

It is the responsibility of the P.I. and/or faculty supervisor to inform the IRS: 

• whe·n the project is completed. or 
• if thl! project is to be extended beyond the approved end date. 
• it the project is modified. 
• it the project encounters problems. 
• if the project is discontinued. 

Any 01 the above notIfications should be addressed In wrIting to the Institutionol Review 
Boord. c/o the Office of Academic Research & Sponsored Programs (2100 Riverside 
AvenUe). Please reference the above identification number in any communication to 
the IRS regarding this project. Be sure to allow sufficient time for extended approvals. 

kdd 
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