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The nutritional impact of snacking on the diets of female, 

freshman college students between the ages of 17 and 20 years was 

assessed.  Sixty-five women living in freshman residence halls at 

Oregon State University recorded their dietary intakes and eating 

habits for four days.  Questionnaires concerning eating and activity 

patterns were also completed.  Dietary intakes were analyzed for 

energy (kcal), protein, calcium, iron, vitamin A, thiamin, riboflavin, 

niacin and ascorbic acid.  The nutrient contents of snacks, meals, 

and nutrient supplements consumed by the subjects were calculated. 

Nutrient densities (nutrient/1000 kcal) of meals and snacks were 

also calculated for the above nutrients.  All subjects received a 

Dietary Adequacy Score, which was computed from their mean daily in- 

take over the four-day period, by assigning one point for each 

nutrient consumed at or above two-thirds of the RDA. 

All but one subject snacked during the four-day recording 

period.  The subjects consumed a mean of 1.54 snacks daily, with 

means of 0.19 morning, 0.47 afternoon, and 0.88 evening snacks. 



With the exception of ascorbic acid, the mean nutrient desities 

of snacks were significantly (p<0.01) lower than that of meals.  The 

mean nutrient densities of snacks were well below the RDA/1000 kcal 

for all of the calculated nutrients, again, with the exception of 

ascorbic acid.  Snacks contributed about 20 percent of the mean 

total energy intake; the proportions supplied by snacks to the mean 

nutrient intakes were considerably lower (8 to 13 percent). 

Meal frequency was negatively correlated with snack frequency 

(r= -.24, p<0.05) and snack energy intake (r= -.40, p<0.01).  Lunch 

was the meal most negatively correlated with snacking frequency 

(r = .33, p<0.01) and snack energy intake ( r= -.37, p<0.01).  By 

examining when snacking and when missed meals occurred, it appears 

that snacks were often consumed as a result of missed meals rather 

than the cause of them.  Breakfast was missed most often and dinner 

least often with snacking occurring most often in the evening and 

afternoon.  Snacks consumed at these times would not have interfered 

with either lunch or breakfast. 

Despite the relatively poor nutritional value of snack foods 

eaten by the subjects (as evidenced by the low nutrient densities), 

snacks actually improved the Dietary Adequacy Scores of 28 subjects. 

However, 16 subjects exceeded the RDA for energy with the addition of 

snacks, eight of whom were not included in the above group of 28 

with the improved Dietary Adequacy Scores.  But in all, 20 subjects 

(31 percent) had their Dietary Adequacy Scores improved by snacks, 

without exceeding the 2100 kcal RDA for energy. 



The foods most commonly eaten as snacks were (in descending 

order):  cookies, cake and pastries; candy; fruit; dairy desserts; 

popcorn; crackers, chips etc.; soft drinks; and alcoholic beverages. 
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THE CONTRIBUTION OF SNACKING TO THE DIETS 
OF FRESHMAN COLLEGE WOMEN 

INTRODUCTION 

Snacking has become a part of the American way of life.  In the 

last two decades eating frequency has increased and the frequency of 

conventional meals has decreased (Parrish, 1971).  Reasons for this 

change are multiple and complex, but certainly include our faster pace 

of life and an increase in the accessability of food.  With the 

proliferation of fast-food outlets and vending machines, food seems 

ever-present and always available.  The 1965-66 Household Food Consump- 

tion Survey (1972) reported a decline in the quality of the American 

diet, specifically in vitamin A and ascorbic acid content.  Parrish 

(1971) cited increased snacking and use of "empty calorie" snack foods 

as one of the major causes of this decline.  Increased accessability 

of food and snacking have also been implicated in the rising problem 

with obesity in the U.S. (Greenburg, 1978). 

The bulk of the research in this area contradicts both of these 

claims.  Snacking has been shown to have a positive impact on 

teenagers' diets.  Adolescents, who have increased nutrient needs due 

to rapid growth, regularly skip meals.  Even though they are critized 

for excessive snacking, teenagers eat snacks that often contribute 

substantial amounts of needed nutrients to their diets   (Hinton et 

al., 1963; Hampton et al. 1967; Thomas and Call, 1973). Regarding the 

charge that frequent snacking has contributed to the rise in obesity, 

research indicates that obese individuals actually eat less frequently 

and possibly even less total food than the non-obese.  The difference 
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found was that the obese are considerably less active than their 

non-obese counterparts.  In several studies obese adolescents were 

substantially less active and received a similar number or fewer 

kilocalories than normal-weight controls   (Eppright, Coons, and 

Jebe, 1956; Johnson, Burke, and Mayer, 1956; Stefanik, Heald, and 

Mayer, 1959; Bullen, Reed and Mayer, 1964; Hodges and Krehl, 1965; 

Huenemann et al., 1966). 

Snacking may even have metabolic advantages.  There is evidence 

suggesting that smaller, more frequent meals have beneficial metabolic 

consequences.  Various animal and human studies have shown that with 

increased meal frequency, there is a tendency to lowered body weight, 

decreased skin-fold thicknesses, decreased incidence of hyper- 

cholesteremia and improved glucose tolerance   (Cohn, 1961; Fabry 

et al., 1964; Fabry et al., 1966; and Young et al., 1971). 

The purpose of the present study is to assess the impact of 

snacking on the diets of freshman college women.  The sample is 

comprised of young women just past adolescence, ranging in age 

from 17 to 20 years.  Energy needs for this age group are down 

slightly from the years of rapid growth (Heald, Daugela, and 

Brunschuyler,  1963).  In addition, activity levels may decrease 

in college, compounding the decrease in energy needs.  Generally, 

women of all ages need food of high nutritional quality 

to fulfill nutrient needs without exceeding energy 

requirements.  Men, especially young active ones, are able to 



eat much larger quantities of food without exceeding energy needs, 

making it easier for them to receive adequate amounts of nutrients. 

For women calcium recommendations remain high (1200 mg.)  until 19 

years of age, and the iron recommendation remains at its high level 

(18 mg.) throughout the child-bearing years (Food & Nutr. BD., 1980). 

Another characteristic of college-aged women is that, like younger 

teenage girls, they are concerned, sometimes obsessed, with being very 

slender.  Cultural pressure to fit the ectomorphic body type is extreme 

for women'(Dwyer, Feldman, and Mayer, 1970; Bruch, 1973).  On the 

other hand, college women are bombarded with cues and Reasons to eat, 

and possibly overeat.  Social gatherings are abundant and are often 

centered around food.  Anxiety, which is particularly high for fresh- 

men, often prompts eating.  Food is readily available on or near 

campus at all times.  If all else is closed, there are vending ma- 

chines in all of the residence halls.  It is not surprising that young 

women are easy targets for a variety of fad diets and are almost 

exclusively the victims in cases of anorexia nervosa and other eating 

disorders (Bruch, 1973). 

The dietary habits of freshmen women is of concern for another 

reason.  The adult diet is significantly correlated with the late or 

just post-adolescent diet.  According to Valadian and Berkey (1981), 

the diet of the adult tends to be established after maximum growth 

rather than before and "once established adult behavior is notoriously 

resistent to change".  Patterns developed at this point could have a 

considerable impact on health and reproductive capacity later in 



adulthood (Valadian and Berkey, 1981).  Also obesity, once it has 

developed, is usually a life-long problem (Mayer, 1968). 

All the subjects in the present study were college freshmen, 

living in campus residence halls with three food-service meals readily 

available each week day.  This study was undertaken to assess the 

impact of snacking on these young women's diets and to examine eating 

habits, especially those related to snacking, being developed during 

this formative period in their lives. 



REVIEW OF LITERATURE 

The Contribution of Snacking to Adolescents' Diets 

Most of the research that examines snacking and its contribution 

to dietary adequacy has been done on adolescents.  Teenagers are no- 

torious for meal skipping and frequent snacking, and are regularly 

criticized for eating too many "empty calorie" snack foods.  Contrary 

to this criticism, the quality of teenagers' diets is highly correlated 

with the mean number of servings of food that they eat (Hinton et al., 

1963; Hampton et al., 1967).  The rapid growth in adolescence produces 

high nutrient needs, which snacks help to provide.  Hinton et al. 

(1963) found that of the 640 12 to 14-year old girls in their study, 

the girls who ate more food, whether in meals or snacks, were more 

likely to have an adequate diet.  Adequate nutrient intake was highly 

correlated with eating frequency.  Similarily, Hampton et al. (1967) 

found in their study of 122 junior and senior high school students 

that snacking and meal skipping were common and that snacking tended 

to benefit nutrient intakes.  They reported that "the youngsters who 

ate frequently tended to have overall good diets.  It would seem that 

teenagers' snacking should not be maligned".  The average eating fre- 

quency that they observed in their study was a little over four times 

daily. 

Thomas and Call (1973) compiled and analyzed data from the Ten- 

State Nutrition Survey (1972).  Snacks supplied substantial amounts 

of needed nutrients to teenagers' diets.  For females aged 12 to 

16-years, snacks supplied 19.4 percent of the calcium, 15.0 percent 
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of the iron and 12.6 percent of the vitamin A of their total daily 

nutrient intake.  They noted that in both sexes of this age-group the 

mean nutrient intake per 100 kcal from between-meal foods met or 

exceeded the 1968 Recommended Dietary Allowance (RDA) (Appendix A) 

for all nutrients calculated, except vitamin A, iron and calcium. 

These findings remain true when compared to the 1980 RDA (Appendix A) 

as well.  Calcium and iron per 100 kcal were also low in the average 

total intakes.  Thomas and Call concluded that 

... although large quantities of the empty calorie foods which 
many persons associate with between-meal eating are consumed 
annually, it seems on the basis of existing data that the 
place which such foods occupy in the teenage diet has been 
exaggerated, since foods eaten between meals provided a 
relatively good balance of nutrients. 

The most common snack foods reported by female teenagers in a 

California study were (in descending order):  pie, cake, pastry and 

cookies; candy; fruit; cereals and bread; soft drinks; ice cream; milk; 

eggs; meat; cheese; and potato chips (Huenemann et al., 1968).  Male 

teenagers listed cereals and bread first with candy near the bottom 

of the list.  In a study done in Iowa (Hodges and Krehl, 1965) snacks 

of milk, ice cream and cheese contributed substantially to the diets of 

the teenagers examined. 

Research reports indicate that snacks are more frequently consumed 

in the afternoon and evening than in the morning (Hinton et al., 1963. 

Huenemann et al., 1968).  Greger, Divilbiss, and Aschenbeck (1979) 

found that for high school girls in Indiana, the most common snack 

times were after school, before dinner (78 percent of subjects) and 

in the evening (58 percent). 



Huenemann (1972) concluded "It would seem that snacks are part of 

our way of life and should be accepted as such since they can and often 

do make a significant nutrient contribution".  This appears to be an 

especially true statement for adolescents, with their frequent 

meal-skipping and high nutritional needs. 

Dietary Intake and Eating Patterns of College-Age Women 

College students, like younger teenagers, have been criticized 

for poor eating habits.  Bennett (1965) stated that college students 

frequently "are unaware of the foods essential to good health...[and] 

live mainly on a diet of inexpensive starchy foods and coffee".  She 

continued, "they eat very few foods which supply the basic nutrients". 

Research in this area, however, does not seem to bear out this opinion. 

It instead indicates that as a whole, college women receive nutrition- 

ally adequate diets.  It, however, should not be overlooked that there 

is a portion of this population that does receive low nutrient intakes. 

The following studies report the dietary intakes and eating habits 

of college-age women. 

Chilson and Knickrehm (1973) compared nutrient intakes of 76 

college students living under two systems of board charges, contract 

and a la carte board.  The a la carte system allowed students to pay 

for food items individually rather than paying a flat charge for their 

meals for a specified period of time.  Complete three-day dietary 

records were kept, including all food obtained outside and inside 

the dining hall.  Energy, protein, calcium, iron, vitamin A, thiamin, 

riboflavin, niacin, and ascorbic acid were calculated using food 
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composition tables.  The students under the contract board system had 

slightly higher total nutrient intakes than did those under the a la 

carte system.  However, the differences were small and the mean nutri- 

ent intakes under both systems compared favorably with the 1968 RDA 

(Appendix A).  The exception was the mean iron intake of the women. 

Although low under both systems, it was significantly lower under the 

a la carte system. 

The Health and Nutrition Examination Survey (HANES), (1977) done 

by the U.S. Department of Health, Education and Welfare, reported the 

dietary intakes of energy and selected nutrients for a sample of the 

U.S. population.  It was based on interviews of people between the 

ages of one and 74 years, and was reported by age, race and income 

level.  The dietary intakes of white females, above poverty level and 

aged 18 and 19 years, was similar to the results reported by Chilson 

and Knickrehm (1973).  The means of all nutrient intakes exceeded the 

1974 RDA (Appendix A) except for energy, iron and calcium.  The calcium 

intake (794 mg) was close to the 800 mg recommendation (1974 RDA) for 

19-22 year olds. 

Using seven-day records, Jakobovits et al. (1977) studied the 

diets and eating habits of 195 junior and senior college women.  The 

subjects' mean intake of all of the nutrients studied exceeded the 

1974 RDA (Appendix A) with the exception of energy, thiamin and iron. 

The mean calcium intake was 862 mg which met the RDA for this older 

age group.  Mean thiamin and energy intakes were only slightly low. 

The authors expressed concern about some individuals' very low intakes 

of energy, thiamin, calcium and ascorbic acid, and very high intakes 



of vitamin A taken as a supplement.  Approximately one-third of the 

women regularly took one or more nutrient supplements.  Eating fre- 

quency was higher than that reported for younger teenagers by Huenemann 

et al. (1968).  On an average the women ate 5.14 times per day compared 

to the four times reported for the younger teenagers.  The subjects 

consumed a daily average of 0.45 morning, 0.84 afternoon and 1.54 

evening snacks.  Items most frequently eaten as snacks included coffee, 

tea, bread and bread products, fruit, candy, cookies, milk, alcoholic 

beverages, fruit juices, and sweets (cake, pie, ice cream). 

Driskell, Keith and Tangney (1979) evaluated the nutritional 

status of 150 university students in Virginia.  Height, weight, hemo- 

globin and hematocrit were measured and dietary nutrient intakes were 

calculated (24-hour recall).  Hemoglobin and hematocrit values were 

used as an indicator of general health.  The mean intake for energy, 

protein, thiamin, riboflavin, niacin and ascorbic acid closely 

approximated the 1974 RDA (Appendix A).  Most women did not consume 

an adequate amount of iron, with 37 percent consuming less than 55 

percent of the RDA.  Four percent of the women had low hemoglobin 

levels (below 12 g/dl) and 17 percent of those not using oral 

contraceptives had low hematocrits (below 38 percent).  Slightly over 

two-thirds reported snacking once or twice a day.  Common snacks were 

milk, carbonated or alcoholic beverages, fruits, ice cream, candy 

bars, cookies, doughnuts, potato chips and popcorn. 

The four preceding studies (Chilson and Knickrehm, 1973; Jakobovits, 

et al., 1977; HANES, 1977; Driskell, et al., 1979) reported findings 
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somewhat similar to those in an older study by Fry (1959).  All of 

the studies, recent as well as this older one, reported iron intakes 

below the recommended allowance for women.  Intakes approximated six 

milligrams per 1000 kilocalories, which is expected in a mixed diet 

(Food & Nutr. BD., 1974).  Protein, niacin, vitamin A, and ascorbic 

acid were consistently high when compared to the 1980 RDA.  Fry (1959) 

reported low mean intakes of thiamin, riboflavin, and calcium.  The 

means reported for these nutrients in the recent studies either closely 

approximated or exceeded the RDA, although Jakobovits et al. (1977) 

reported that nearly one-half of their subjects were eating less than 

the recommended amounts of calcium (1974 RDA). 

Since men usually receive more kilocalories than do women simply 

by increased bulk, they often eat diets higher in nutrients. Driskell 

et al. (1979) reported that men received significantly more energy, 

protein, iron, thiamin, riboflavin and niacin than women. Chiiscn 

and Knickrehm (1973) also reported that men had consistently higher 

intakes of all calculated nutrients and energy. 

According to Young (1972), the environment of the college campus 

strongly influences students' eating behavior.  In her opinion, there 

are several features of the college environment that have a negative 

impact on weight control:  emotional stress, large numbers of social 

activities involving food and decreased physical exercise.  In 

addition, according to Young, practices that lead to increased 

snacking are common:  long hours of studying which are often relieved 

by snacking; late hours, causing breakfast to be missed and high-energy 

snacks to be eaten instead; and classes conflicting with lunch causing 
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that meal to be missed as well.  All these factors, says Young, cause 

students to consume much of their food in the evening hours.  The 

findings of Jakobovits et al. (1977) reinforce these opinions by 

Young.  Jakobovits and associates reported that the college women in 

their research missed lunch frequently during the week of data collec- 

tion, with 75 percent missing it at least once.  Breakfast was skipped 

by 53 percent of the women at least once; dinner was rarely missed. 

The majority of snacking was done in the evening.  So it seems that in 

this population group, energy consumption over what is expended may be 

as important,*if not more important, a consideration as nutrient 

under-consumption. 

Dieting:  Its Frequency and Consequences 

Whenever the eating practices of young women are being examined, 

body image and associated dieting are two factors that should be 

considered.  Body image, as used here, is the attitude individuals 

experience toward and express about their body (Bruch, 1973).  Dieting, 

defined by Dwyer, Feldman, and Mayer (1967), is any alteration of 

normal eating patterns to lose (or gain) weight. 

Female adolescents are widely criticised for their apparent 

obsession with the ectomorphic body figure and the resulting dietary 

intake to achieve such a figure.  But excessive concern with body size 

by no means resolves itself after adolescence.  Nylander's (1971) 

study of 1665 young people in a school population indicates that 

young women and girls in Sweden frequently feel fat and frequently 

diet because of the feeling.  The feeling of being fat increased with 
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age, peaking at 20 years, when 53 percent were affected.  The number 

of girls dieting for weight control peaked at 18 years, at 44 percent. 

Detrimental effects of dieting were reported by many of the girls, 

ranging from three percent of the ones 14 years old up to 11 percent 

of those 19 years old.  The symptoms reported were fatigue, increased 

interest in food, depression, chilliness, poorer school performance, 

constipation, anxiety, amenorrhea, loss of interest and mental 

sluggishness.  Nylander expressed concern because these are also 

symptoms of anorexia nervosa. 

Forty college coeds examined by Wakefield and Miller (1971) were 

generally dissatisfied with their body conformation and perceived 

themselves as heavier than they were.  Forty-five percent were 

classified as overweight according to height-weight tables, yet 53 

percent considered themselves to be overv/eight.  Twenty-eight percent 

were objectively underweight but only 8 percent put themselves into 

that category. 

Miller, Coffman, and Linke (1980) surveyed 46 women and 22 men 

students, between the ages of 18 and 23 years at a New York University. 

The women as a group showed a mild body image disturbance.  Their 

body images tended to be exaggerated, with almost 70 percent perceiving 

themselves as overweight even though only 39 percent were so classified 

from height-weight and tricep skinfold measurements.  Twenty-five 

percent of the women were classifed as slightly underweight or 

underweight, but less than ten percent actually considered themselves 

to be in those categories.  When discrepancies between the womens' 

actual weights and desired weights were analyzed, 91 percent were 
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found to be dissatisfied and almost one-half expressed a desire to be 

below normal in weight.  At the time of this survey, 61 percent of 

the women were modifying their diets in an attempt to lose weight. 

The men's self-image was much more consistent with the facts. 

Bruch (1973) expressed the opinion that the western world is 

obsessed with slimness.  She further stated that due to the condem- 

nation of any degree of overweight, many non-obese individuals experi- 

ence mild forms of body image disturbance.  The findings of the above 

studies add credence to her opinion. 

Reasons for the greater prevalence of body image disturbance 

in females were listed by Dwyer et al. (1970):  weight deviations are 

a greater social liability for females, weight-related aspects of 

appearance are more a part of a female's self-concept and obesity is 

more visable in females because of fashion and actual body character- 

istics.  Schliemer (1981) says that this obsession with body size in 

females is related to sex-role expectations thrust on them by society. 

This same sex-role often results in a decrease in physical activity, 

which further causes a dissatisfaction with their body and its 

appearance. 

Regardless of the reason for the dissatisfaction, it gives rise 

to dieting and the resulting diets often do not conform to sound 

nutritional principles.  Most young women blame overeating as the 

cause of their real or imagined overweight, even though scientific 

evidence points to inactivity as the most common cause (Dwyer et al., 

1970). 
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College-age women are at a period in their lives when school per- 

formance may be of crucial importance.  It would be an unfortunate 

time to experience the symptoms of dieting reported by Nylander (1971) 

which included mental sluggishness, lack of interest and poor school 

performance. 

Adequacy of College Food Service Meals 

Two types of studies have been conducted to determine nutritional 

adequacy of college food service meals.  In one, nutrient content is 

calculated from food composition tables; and in the other, nutrient 

content is determined by laboratory analyses.  The laboratory method 

can go a step further than the method using food composition tables 

because nutrients that are not included in the tables can be deter- 

mined. 

Guild, Deethardt, and Rust (1972) conducted a two-part study in 

which they used food composition tables.  In the first part, nutrients 

were calculated using an inventory of foods checked out of storerooms. 

Nutrients were totalled and divided by the number of plates served. 

They calculated the energy, protein, fat, carbohydrate, calcium, 

phosphorus, iron, vitamin A, thiamin, riboflavin and ascorbic acid 

content of the food.  With the exception of iron, which was marginal, 

mean values for all nutrients exceeded the 1968 RDA (Appendix A). 

According to Guild et al., the recommendations were exceeded by 

sufficient amounts so that, allowing for kitchen waste, cooking losses 

and plate waste, students should still have been able to meet the RDAs. 
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Guild et al. then calculated the nutrient content of selections made 

by individual students.  Six-hundred and four dining hall meals were 

analyzed as self-selected by 347 men and 207 women.  Average intakes 

of all nutrients met or exceeded the RDA for young adults, except the 

iron intake of women.  The men received 1.5 times as many kilocalories 

as the women and, therefore, obtained more nutrients.  Nutrient 

densities differed little between the men and women with the exception 

of calcium and phosphorus, which reflected the higher milk consumption 

by the men. 

There was a different picture presented when food service meals 

were analyzed in the laboratory.  Walker and Page (1975, 1977) analyzed 

meals from 50 colleges in 31 states.  They were able to analyze the 

food for nutrients not included in the study by Guild et al. (1972). 

They found that on a per-person, per-day basis, the meals met or 

exceeded the 1974 RDA (Appendix A) for 19 to 22-year old females for 

protein, vitamin A, riboflavin, niacin, calcium and phosphorus. 

One-third of the meals were low in thiamin, although the mean exceeded 

the RDA.  Three-fourths of the meals were low in folacin and vitamin 

B , with means substantially below the RDA.  Meals from most of the 

colleges were below the allowance for magnesium, over nine-tenths were 

short in zinc, and about three-fifths were below the allowance for iron 

for females. 

The vitamin deficiencies found by Walker and Page (1977) may 

largely have been due to losses during the handling and cooking of 

the food.  Thiamin, folacin, and vitamin B are especially vulnerable 
o 

to losses caused by heat or oxidation.  Institutional food is kept 
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heated for extended periods and may on occasion be reheated.  Cut food 

may remain exposed to air for long periods and bright lights may be 

directed at food waiting to be served.  All these treatments increase 

nutrient losses in food. 

It should be kept in mind when examining data that there is a good 

possibility that nutrient deficiencies may exist, especially in food 

service meals, that are not detected by calculations using food 

composition tables. 

Dietary Evaluation Methodology 

Food intake information for groups or individuals can be collected 

in a variety of ways.  These include food frequencies, dietary 

histories, dietary recalls and food records.  Food records are accounts 

of actual intake by an individual for a specific period of time, 

usually one to seven days.  Forms and instructions are provided to the 

individual prior to record keeping.  Entries may either be recorded in 

actual weights or in common household measurements.  Although weighing 

each item is the most accurate and precise method of measuring amounts 

of food, there are some drawbacks (Trulson and McCann, 1959; Krehl 

and Hodges, 1965).  It is a tedious and time consuming method which 

usually necessitates the use of a small number of subjects.  It also 

gives rise to a greater change in normal eating habits by the subjects. 

Recording in household measurements is the method most commonly used. 

This method, though less precise, is considered a satisfactory and a 

relatively accurate technique (Chalmers et al., 1952; Trulson, 1955; 

Trulson and McCann, 1959; Pekkarinen, 1970; Marr, 1971). 
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It has the advantage of increased subject cooperation.  Even with this 

less tedious method of record keeping, it must be understood when inter- 

preting data, that there may still be a conscious or unconscious change 

in the subjects' eating patterns during the survey (Young and Trulson, 

1960) .  To insure the greatest accuracy the subject must be literate, 

cooperative and fully understand what is needed.  Food models and 

detailed instructions on record keeping also increase accuracy. 

The number and which days to include have been extensively 

researched.  The minimum number of days of dietary record keeping 

needed to draw conclusions about an individual's intake is seven 

(Trulson, 1954; Trulson and McCann, 1959; Cellier and Hankin, 1963). 

On the other hand, to draw conclusions about the dietary intakes of 

groups, as little as one day's intake gives valid information, but 

greater percision is obtained in longer surveys (Trulson, 1955; 

Chalmers et al., 1952).  Trulson (1955) found that the standard 

deviations of the means of nutrient intake decreased as the number of 

days increased from one to three to seven.  Cellier and Hankin (1963) 

observed that four-day records provided 90 percent of the information 

of seven-day records.  The day or days selected to record food is 

important if a "day effect" should exist.  It is necessary to collect 

data on days that are representative of all seven. 

Food composition tables are employed to calculate nutrient 

quantities when dietary records are used.  Regardless of the table 

used, there are inherent limitations with this method.  Nutrient 

content of food listed in the tables is an average, usually based on 

data from several laboratories.  Two major problems exist with these 
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data.  First, not all foods have been analyzed, especially new foods 

or food combinations.  Second, the values in the tables can only be 

an estimate due to the natural variability within foods. The 

method of preparation, storage conditions, geographic origins 

and stages of maturity are just a few of the factors that can affect 

the nutrient content of food (Whiting and Leverton, I960; Harris, 1962; 

Eagles, Whiting and Olson, 1966).  Actual nutrient analysis would have 

to be made before precise statements could be made regarding nutrient 

content of an individual diet, but for group data good estimates can 

be achieved with the use of these tables. 
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RESEARCH PROCEDURES 

Design of the Study 

Snacking and its nutritional impact on the diets of college women 

between the ages of 17 and 20 years were examined.  The subjects were 

freshmen living in residence halls at Oregon State University.  Data 

were collected from these subjects by three means: 

1) Four-day records of eating habits and dietary intake 

2) Questionnaires 

3) Anthropometric measurements 

A pilot study was conducted in November 1979 to test the proce- 

dures for data collection.  Subjects for this preliminary study were 

sophomore women recruited from an upper-class residence hall.  As a 

result of this pilot study, minor changes were made to the record 

forms and questionnaires. 

Experimental Approval of Human Subjects Committee 

Procedures and test instruments were approved by the Human 

Subject's Committee on October 25, 1979 (Appendix B). 

Forms for Data Collection 

The eating habit and dietary record sheet (Appendix C) was 

designed to gather two types of information:  the subjects' complete 

dietary intakes and detailed information concerning the circumstances 

of each eating episode.  Each time the subjects ate they recorded the 

time, place, source of the food or beverage as well as the activity. 
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if any, they were involved in while eating.  They indicated the meal, 

e.g., breakfast, lunch, dinner or snack, and estimated the intensity of 

their hunger, using a scale from zero (no hunger) to three (extreme 

hunger).  This form was patterned after records developed by behavioral 

scientists for the treatment of obesity (Ferguson, 1976; Stuart and 

Davis, 1976). 

The questionnaire (Appendix C) was developed with the assistance 

of the Survey Research Center, Oregon State University.  They suggested 

wording and order of questions to elicit unbiased answers from the 

subjects.  The questionnaire focused on identifying the subjects' 

eating and activity patterns as well as the changes in these after 

they had entered the residence halls.  For most subjects, entering 

the residence halls coincided with their moving away from their 

parents' homes. 

Selection of Sample 

After permission to use residents of the dormitories was 

secured, letters (Appendix D) were sent to 300 randomly selected 

women living in the two exclusively freshman residence halls. 

Attached to each letter was a card (Appendix D) for the subjects to 

send to the Department of Foods and Nutrition to indicate their 

Verbal permission was granted by William Benriter, Manager of 
Residence Hall Food Service, and Roger Frichette, Assistant 
Director of Housing at Oregon State University. 
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interest in participating in this study.  Ninety responses were 

received and of this number, 65 women completed all the requirements. 

Data Collection Procedures 

Three meetings were held at each dormitory to ensure that every- 

one who was interested had an opportunity to attend.  They were held 

on six evenings in February 1980.  Every subject was required to at- 

tend one of these meetings.  At each group session the investigator 

explained the purpose of the study and what would be required of all 

participants.  Before continuing, the subjects signed an informed 

consent form (Appendix E).  Each subject received a number-coded 

folder which contained detailed instructions for recording dietary 

intake and eating behaviors (Appendix E).  Included along with the 

instructions were several blank record sheets, a sample filled-out 

record sheet, drawings of assorted cuts of meat for estimating portion 

sizes, and dining hall menus for the days dietary intake data were 

collected (Appendix E). 

Oral   instructions reiterating the written ones were given using 

2 
the completed sample food record sheet.  Plastic food models were 

used to familarize the subjects with common portion sizes.  The women 

were instructed to use the names given on the provided menus when 

recording food eaten in the dining halls.  They used brand names 

when possible and listed the name of specific restaurants or 

2 
Nasco Food Models.  Nasco West, 1524 Princeton Avenue, Modesto, 
California. 
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fast-food establishments when appropriate.  Instructions on when to 

start and finish recording and how to hand in record sheets were also 

given at these meetings.  The questionnaires were filled out at the 

end of the sessions.  Reminders were left in the subjects' postal 

boxes the day before they were to start recording their dietary 

intakes.  One dormitory group started on a Tuesday in February at 

12:01 a.m. and recorded through midnight on Friday of the same week. 

The other group followed the same procedure in the following week. 

A four-day recording period was used due to the "day effect" produced 

by the sequence of college classes.  Classes are either held on a 

Tuesday - Thursday or a Monday - Wednesday - Friday sequence.  There- 

fore, two of each of these types of days were included.  No week-end 

day was included because many subjects did not receive meals in the 

dining halls on weekends.  The subjects left their completed records 

each day at the front desk of the respective residence halls. 

The sheets were collected daily.  If there were records missing 

or if more information was needed for clarity, the subjects were 

contacted immediately in person. 

Standard portion sizes, recipes, and cup, glass, and dish sizes 

from the dining halls were obtained and, if necessary, restaurants or 

other eating establishments were called to collect information con- 

cerning ingredients and amounts used.  Also, to aid in coding amounts, 

some foods, such as unwrapped varieties of candy, were weighed on a 

gram scale.  Other weights were obtained from food labels.  The 

vending machines located in the dormitories were also examined and 

the type and weights or volume of all dispensed items were recorded. 

J 
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Anthropometric data were collected in February after the subjects 

completed their diet records.  The subjects' height, weight and wrist 

circumference were measured to determine their body frame types and 

weight category.  To avoid "crash dieting" they were not told before 

they recorded their dietary intake that they would be weighed or 

measured.  Height and weight were measured without shoes and with 

light, indoor clothing.  A beam balance was used to measure body 

weight to the nearest 0.1 kg.  Height was measured to the nearest 

0.5 cm. with a measuring tape which had been fixed on a wall (Owen, 

1973).  The subjects stood with their heels close, back straight, 

and knees unbent.  A metal angle, squared at 90° was brought down 

to the crown of the subjects' head to find the correct measurement 

from the tape on the wall.  The wrist measurement was taken with a 

flexible metal tape on the nondominant arm, distal to the styloid 

process of the radius and ulna (Grant, 1979). 

When the subjects came in to be measured, they brought the 

labels from their nutrient supplements.  If labels were not 

available, brand names were recorded and information was collected 

from stores or other distributors of nutrient supplements. 

Data Evaluation 

The anthropometric measurements were used to determine the 

subjects' body frame type and weight category.  Frame type (small, 

medium, and large) was determined by using a chart developed by 

Lindner and Lindner (1973).  Weight classifications were calculated 

using body frame type, height, weight and the "Nomograph for Body 



Mass Index" developed by Thomas, McKay, and Cutlip (1976).  The ratio 

2 
of weight/height , body mass index (BMI) has been found to be the 

most useful index of relative body mass in adults (Keys et al., 1972). 

Subjects' weights were plotted against height on the BMI nomograph. 

Along the nomograph scale were indicated approximate ranges corre- 

sponding to the life insurance tables' "desirable weights" and the 

points ± 20 percent of the outside limits of this range (Metropolitan 

Life Insurance Co., 1959).  The subjects were classified as under- 

weight, desirable weight or overweight.  It should be noted that the 

overweight classification ranged from slightly overweight to frank 

obesity.  A few borderline cases were subjectively classified ac- 

cording to the appearance of the subject. 

The subjects' dietary records were coded for computer analysis 

using the Ohio State University data base (Schaum, Mason, and Sharp, 

1973).  To check the computer results, the iron, energy, and 

ascorbic acid content of the diets were hand-calculated and compared 

to the computer print-out. 

The subjects' four-day dietary records were analyzed for energy, 

protein, fat, calcium, iron, •'itamin A, thiamin, riboflavin, niacin 

and ascorbic acid.  The nutrient intakes were divided by source, i.e.; 

meal, snack or nutrient supplement.  The subjects had designated each 

eating episode as a meal or snack on the dietary records.  Mean 

reported hunger and mean eating frequency were calculated for meals 

and snacks. 

A Dietary Adequacy Score, developed by Jakobovits et al. (1977), 

was calculated for each subject.  One point was awarded for each 

■; 

-j 
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nutrient for which a subject's intake was equal to or greater than 

two-thirds of the Recommended Dietary Allowance (1980) (Appendix A). 

The nutrients included were energy (kcal), vitamin A, iron, calciiam, 

thiamin, riboflavin, niacin, ascorbic acid and protein.  This score 

included nutrients from food and beverage intake, but not nutrient 

supplements.  Another score, the Meal Adequacy Score, was calculated 

in the same manner except only nutrients received from meals were 

included.  The name, the method of calculation, the source, and the 

possible range of both adequacy scores are listed below. 

1) Dietary Adequacy Score 

Calculation:    one point.for each nutrient at or 
above two-thirds of the RDA 

Source: all food and beverages 
Possible Range:  zero - nine 

2) Meal Adequacy Score 

Calculation:    one point for each nutrient at or 
above two-thirds of the RDA 

Source: food and beverages from meals 
Possible Range:  zero - nine 

Mean nutrient densities (nutrients per 1000 kcal) of the subjects' 

meals and snacks were also calculated. 

Statistical Analysis 

Statistical Package for the Social Sciences (SPSS) Nie et at., 

1975) and Statistical Interactive Program System (SIPS) (Rowe and 
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Barnes, 1976) were used in statistical analysis of data produced 

from both the computer analysis and hand calculation. 

The differences between the subjects' average meal and snack 

nutrient densities were analyzed by the pair difference t-test.  The 

differences between mean hunger reported before meals and snacks by 

the subjects were also analyzed by the pair - difference test. 

Analysis of variance between group means (weight categories and occur- 

rence of weight change categories) was performed with several variables 

including energy intakes and eating frequencies.  The chi-square 

test of independence was used to assess the relationship between 

weight change after entering the residence halls and several 

self-reported variables.  Several correlation coefficients were 

computed involving dietary adequacy, kilocalorie intakes and eating 

frequencies.  The relationship between total kilocalorie intake and 

the variables; activity level, weight, weight change and weight 

category, was tested by multiple regression analysis. 

Hollis Fishelson-Holstine of the Statistical Consulting Office in 
the Oregon State University Computer Center assisted in this 
analysis. 
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RESULTS AND DISCUSSION 

The 65 freshman college women in this study ranged in age from 17 

to 20 years.  Forty-two (64 percent) were under 19 years of age.  Twenty 

(31 percent) and three (five percent) were 19 and 20 years old, 

respectively.  Nutrient intakes were compared to the 1980 Recommended 

Dietary Allowance (RDA) (Appendix A) for females 15 to 18-years old. 

Of the nutrients calculated for this study, the only substantial 

difference between the recommendations for the 15 to 18-and the 

19 to 22-year old females is the higher calcium recommendation for 

the younger group (1200 mg. vs. 800 mg.). 

Nutrient Intakes and Dietary Adequacy 

Use of Nutrient Supplements 

Information on the quantities of nutrient supplements taken by the 

subjects during the four-day record period was collected and included in 

the calculation of their total nutrient intakes.  The use of vitamin and 

mineral preparations was high, with 35 (54 percent) of the women taking 

some type of supplement at least once during the four-day period.  Four 

subjects who had not taken supplements during this four-day record 

period indicated on their questionnaires that they sometimes used them. 

If these four women were included, 60 percent of all subjects at least 

occasionally used nutrient supplements.  This is considerably higher 

than the 34 percent of college women reported to use supplements by 

Jakobovits and associates in 1977. 
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The supplements taken most frequently were multi-vitamin plus 

iron, and ascorbic acid (Table 1).  Some exceptionally high doses of 

ascorbic acid, vitamin A, B-complex vitamins and iron were taken.  It 

was not unusual for some subjects to take two or three multi-nutrient 

pills daily.  One subject took 54 mg. of iron and over 3 gm. of 

ascorbic acid daily.  Daily doses of 10,000 IU of vitamin A were 

common, with two subjects averaging 20,000 IU per day over the 

four-day period.  High intakes of nutrient supplements over a long 

period of time are of concern because most vitamins taken in excess 

cease to act as vitamins in the body and start to act as drugs.  Like 

drugs they are potentially toxic.  Toxic effects of the fat-soluble 

vitamins A and D are well documented (Moore, 1967; Committee on Drugs 

and Nutrition, 1971; Kramer and Gribetz, 1971, Food and Nutrition BD, 

1975).  Even water-soluble vitamins such as ascorbic acid, for which 

large intakes have long been considered to be harmless, there is evidence 

accumulating of possible hazards from continued intake of high doses 

(Rhead and Schrauzer, 1971; Herbert and Jacob, 1974; Food & Nutrition 

BD, 1980, pg. 78). 

Many of the subjects who took supplements already were receiving 

diets adequate in the nutrients being supplemented (discussion 

follows).  One nutrient that seems to warrant supplementation for 

young women is iron.  It is extremely difficult for women to receive 

the recommended amounts of iron from their diets alone unless they 

overeat, eat fortified foods or take iron supplements (Food and 

Nutrition BD, 1974).  Twenty-four of the 35 women taking nutrient 
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Table 1.  Types of nutrient supplements used by 35 subjects over 
four-day period. 

Number of Subjects 

Multi-vitamin with iron ' 17 

Multi-vitamin with iron and calciiim 3 

Multi-vitamin 5 

Ascorbic Acid 17 

Iron 4 

Vitamin A 2 

B-vitamin Complex 1 

B-complex with ascorbic acid 1 

Several subjects took more than one type of supplement. 
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supplements, used supplements that contained iron.  A greater usage 

of iron supplements in reasonable dosages (close to the RDA of 18 mg.) 

would have improved the subjects' commonly low intakes (discussion 

follows). 

Many of the subjects in this study were over-using nutrient 

supplements.  Many were wasting money and a few were risking 

toxicity.  Seneker (1979) stated that "Americans are on a vitamin 

bingeI!.  Over 1.2 billion dollars a year were spent on vitamins in 

1978 and use was growing by 10 percent yearly.  The common attitude 

is that if "a little is good, a lot must be better". 

Nutrient Intakes 

The average daily energy and nutrient intakes from snacks, meals 

and nutrient supplements for the 65 subjects are presented in Table 2. 

Mean total intakes (from meals, snacks and nutrient supplements) 

closely approximated or exceeded the 1980 RDA (Appendix A) for energy, 

protein, iron, vitamin A, thiamin, riboflavin, niacin, and ascorbic 

acid.  This included all calculated nutrients except calcium, which 

at 873 mg., was substantially lower than the 1200 mg. recommendation, 

but exceeded the 800 mg. recommendation for 19 to 22-year old 

females.  For iron, vitamin A, thiamin, riboflavin and ascorbic acid, 

a large proportion of the total mean intakes came from nutrient 

supplements.  Very large supplement intakes by a few subjects 

greatly increased the variability and produced deceptively high 

means.  The median is less sensitive to extremely large (or small) 

measurements and in cases such as these it presents a clearer picture 



Table 2.  Average daily nutrient and energy intakes from meals, snacks, and nutrient supplements over 
four-day period. 

Nutrient and Source 
of Intake 

Mean 
Intake ± S.D. 

Percent 
of RDAa 

Ranges of 
Intakes 

Median 
Intake 

Energy (kcal) 
Meals 
Snacks I 
Dietary intake 

Protein (g) 
Meals 
Snacks 
Dietary intake 

Calcium (mg) 
Meals 
Snacks 
Dietary intake 
Supplements 
Total intake0 

Iron (mg) 
Meals 
Snacks 
Dietary intake 
Supplements 
Total intake 

1641 + 437 78 
405 + 294 19 

2046 + 539 97 

63.4 + 16.2 138 
7.3 + 6.8 16 

70.7 + 16.6 154 

768 + 286 64 
88 ± 84 7 

856 + 285 71 
17 + 65 1 

873 + 295 73 

10.7 + 3.9 59 
1.4 + 1.1 8 

12.1 ± 4.0 67 
7.1 + 15.5 39 

19.2 + 15.9 106 

773 - 2844 1574 
0 - 1317 326 

984 - 3772 2048 

23.8 _ 94.4 65.0 
0.9 - 35.2 5.4 
29.5 - 104.8 70.3 

315 _ 1492 723 
0 - 451 66 

373 - 1520 817 
0 - 400 0 

411 - 1520 821 

3.8 _ 22.7 10.0 
0.0 - 4.9 1.1 
3.8 - 23.2 11.2 
0.0 - 100.0 0.0 
3.8 - 111.9 13.7 



Table 2.  Continued 

Nutrient and Source 
of Intake 

Mean 
Intake ± S.D. 

Percent 
of RDAa 

Range of 
Intakes 

Median 
Intake 

Vitamin A (IU) 
Meals 
Snacks 
Dietary intake 
Supplements 
Total intake 

Thiamin (mg) 
Meals 

Snacks 
Dietary intake 
Supplements 
Total intake 

Riboflavin (mg) 
Meals 
Snacks 
Dietary intake 
Supplements 
Total intake 

Niacin (mg) 
Meals 
Snacks 
Dietary intake 
Supplements 
Total intake 

4974 + 2445 124 
441 ± 905 11 

5415 ± 2535 135 
2221 + 3841 56 
7636 + 4568 191 

1.0 + 0.4 91 
0.1 ± 0.1 9 
1.1 + 0.4 100 
5.0 + 12.4 454 
6.1 + 12.4 554 

1.6 + 0.5 123 
0.2 + 0.2 15 
1.8 + 0.5 138 
2.4 + 6.0 185 
4.2 ± 6.0 323 

13.6 + 5.6 97 
1.7 + 1.6 12 

15.3 + 5.5 109 
11.3 ± 19.6 81 
26.6 ± 20.5 190 

2623 
0 

- 14,870 
- 6041 

1956 - 15,097 
0 

2873 
- 20,000 
- 25,507 

0.4 2.2 
0.0 0.6 
0.4 2.8 
0.0 75.0 
0.4 76.2 

0.6 3.3 
0.0 0.8 
0.6 3.4 
0.0 37.5 
0.6 39.1 

3.8 33.2 
0.0 8.5 
4.0 33.7 
0.0 74.3 
4.0 98.1 

4479. 
215 

5073 
0 

6675 

1.0 
0.1 
1.1 
0.0 
1.5 

1.5 
0.1 
1.7 
0.0 
2.0 

13.1 
1.4 

14.8 
0.0 

19.0 

to 



Table 2.  Continued 

Nutrient and Source 
of Intake 

Mean 
Intake ±  .D. 

Percent 
of RDAa 

Range of 
Intakes 

Median 
Intake 

Ascorbic acid (mg) 
Meals 
Snacks 
Dietary intake 
Supplements 
Total intake 

101 + 43 168 
15 + 24 25 

116 ± 47 193 
217 + 592 362 
333 + 592 555 

18 -  203 
0 -  150 

25 -  265 
0 - 3400 

40 - 3514 

103 
5 

112 
14 

158 

1980 RDA (Appendix A) 

Intake from meals and snacks 

'Dietary intake plus nutrients from supplements 

OJ 
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of central tendency (see Table 2).  Especially note that the median 

total iron intake was 13.7 mg. which is well below the recommendation, 

whereas  the mean (19.2 mg.) was well above the RDA. 

Mean dietary intakes (includes nutrients from meals and snacks 

only) closely approximated or exceeded the RDA for energy, protein, 

vitamin A, thiamin, riboflavin, niacin, and ascorbic acid (Table 2). 

Iron was the only nutrient for which the subjects' mean total intake 

(including those from supplements) met the RDA but for which their 

mean dietary intake did not.  The mean dietary iron intake was 

12.1 mg. (median, 11.2 mg.), but some high intakes pushed the mean 

higher than the .median intake.  The mean dietary calcium intake 

(856 mg.) was below the RDA for the 15 to 18-year old females but 

above the recommendation for the 19 to 22-year old ones.  Mean dietary 

intakes that exceeded the RDA were protein, vitamin A, riboflavin and 

ascorbic acid.  Adequate dietary intakes of vitamin A and ascorbic 

acid depend on food choices rather than total food quantity.  The 

high vitamin A and ascorbic acid intakes indicate that the subjects 

generally made good food choices in relation to these two nutrients. 

Mean nutrient intake from meals alone closely approximated or 

exceeded the RDA for protein, vitamin A, thiamin, riboflavin, niacin 

and ascorbic acid.  Energy (kcal) was the only item for which the 

subjects' mean dietary intake met the RDA, but for which their mean 

intake from meals alone did not. 

The niacin figures reported were for preformed niacin, which did 

not include niacin formed from tryptophan. No attempt was made to 

calculate the amount of niacin provided by the amino acid tryptophan, 
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because preformed niacin by itself was quite high.  A considerable 

amount would have been contributed by the relatively high - protein 

diet consumed by the subjects. 

The mean intakes found in this study closely mirrored the intakes 

reported by Jakobovits et al. (1977) in their study of college women. 

The major differences were in mean total intakes, due to the greater 

use of nutrient supplements by the subjects in the present study. 

There was also a small difference in the mean dietary intake values 

for vitamin A between these two studies.  The subjects in the study 

by Jakobovits et al. received a mean of 6800 IU of vitamin A daily 

from food and beverages, while the mean vitamin A dietary intake for 

this study was 5400 IU.  Jakobovits et al. reported very high intakes 

of fruits and vegetables, while the subjects in the present study had 

good but not exceptionally high intakes of those foods, which may 

contribute significant amounts of vitamin A. 

The mean nutrient intakes of the women in the present study, 

like other studies of college-age women (Chilson and Knickrehm, 1973; 

HANES, 1977; Jakobovits et al., 1977, Driskell, et al., 1979) indicate 

that as a whole their diets were nutritionally adequate.  However, 

if only mean and median values were examined, those women who did 

not receive adequate intakes of nutrients would go undiscovered. 

Table 3 lists the number and percent of subjects who did not receive 

100 percent, 67 percent or 33 percent of the RDA for energy and 

nutrients.  It should be kept in mind that the RDAs for nutrients 

are recommended amounts and are not requirements for individuals. 

The RDAs, except that for energy, are estimated to exceed requirements 



Table 3.  Number and percent of subjects receiving nutrients at less than RDA 
dietary intakes over four-day period. 

from mean daily meal and 

< 100% RDA < 67% RDA < 33% RDA 

No. No. No. 

Energy (kcal) 
Meals 1 
Dietary intake 

Protein 
Meals 
Dietary intake 

Calcium 
Meals 
Dietary intake 
Total intake 

Iron 
Meals 
Dietary intake 
Total intake 

Vitamin A 
Meals 
Dietary intake 
Total intake 

Thiamin (mg) 
Meals 
Dietary intake 
Total intake 

50 83 18 28 1 
40 61 7 11 0 

8 12 3 5 0 
4 6 1 1 0 

60 92 40 61 5 
56 86 31 48 1 
54 83 30 46 1 

59 91 47 72 4 
58 89 38 58 1 
41 63 26 40 1 

26 40 8 12 0 
21 32 4 6 0 
14 21 3 5 0 

37 57 8 12 0 
30 46 2 3 0 
18 28 1 1 0 

1 
0 

0 
0 

8 
1 
1 

6 
1 
1 

0 
0 
0 

0 
0 
0 



Table 3.  Continued. 

< 100% RDA < 67% RDA < 33% RDA 

No. No. No. 

Riboflavin (mg) 
Meals 
Dietary intake 
Total intake 

Ascorbic acid (mg) 
Meals 
Dietary intake 
Total intake 

19 
10 
5 

11 
5 
3 

29 
15 
8 

17 
8 
5 

4 
1 
1 

4 
1 
0 

6 
1 
1 

6 
1 
0 

0 
0 
0 

2 
0 
0 

0 
0 
0 

3 
0 
0 

1980 RDA (Appendix A) 

Intake from meals and snacks 

'Dietary intake plus nutrients from supplements 

0J 
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for almost all individuals (Food and Nutrition BD, 1980). 

Therefore, intakes below the RDA are not necessarily insufficient, 

but the more below the RDA an intake is, the higher 

is the risk of an inadequate intake.  Frequently the level of 67 

percent of the RDA is used as a cutoff point for inadequate intakes 

for individuals (Young, 1946; Jakobovits et al., 1977).  This is done 

with the understanding that for a few individuals with particularly 

high needs this standard may not be adequate. 

The largest numbers of subjects received less than 100 percent, 

67 percent, or 33 percent of the RDA for calcium, iron, and energy. 

Calcium intake, as for vitamin A and ascorbic acid, depends largely 

on food choices and less on total food intake.  Specifically, it 

depends on selecting adequate amounts of milk and milk products. 

Milk is self-served in the dining halls and the subjects could take 

as much as desired.  Ninety-two and 61 percent of the subjects 

received less than 100 and 67 percent of the RDA, respectively.  The 

two-thirds point is 800 mg., which is the recommendation for the older 

(19 to 22 years) age group.  As mentioned above, 61 percent received 

less than this amount.  This is a substantial number of people 

receiving low calcium intakes.  Since milk consumption by individuals 

is fairly stable from day to day, a low intake during this four-day 

period is probably a good indication of low intakes in general for 

this group of subjects.  In discussing calcium intakes, the Food 

and Nutrition Board of the National Academy of Sciences (1980) states: 
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The potential of high protein intakes associated with low 
calcium intakes on the pathogenesis of osteoporosis deserves 
consideration.  It would appear that calcium losses can be 
substantial when protein intake is high, and if this situ- 
ation continues for a prolonged period it could result in 
considerable loss of body calcium. 

With the high protein intakes of the subjects in the present study 

the effect of low calcium intakes could have been exacerbated. 

Another potential problem is the low Ca:P ratio common in the 

American diet.  With the increase of phosphate additives to foods, 

for example, in soft drinks, phosphate intake has greatly increased. 

Soft drinks were a fairly common beverage consumed by the subjects in 

the present study, both at meals and snacks.  A low Ca:P ratio 

potentially enhances bone resorption and increased calcium losses in 

the feces (Food and Nutrition BD, 1980). 

Low iron intakes are a common nutritional problem among women. 

The RDA for iron, 18 mg., is very difficult, if not impossible, for 

women to meet even with a varied and balanced diet without fortifi- 

cation, supplementation or overeating.  With 6 mg. of iron per 1000 

kcal usually contained in a mixed diet, 3000 kcal would have to be 

consumed to meet the RDA for iron (Food and Nutrition BD, 1974) .  An 

inadequate dietary intake of iron was the major cause of the pre- 

valent anemia found in both the Ten-State Nutrition Survey (1972) 

and the First Health and Nutrition Survey (HANES, 1977).  In the 

present study 89 and 58 percent of the subjects received less than 

100 and 67 percent, respectively, of the RDA for iron from dietary 

intake.  Of the 27 people who received over two-thirds of the RDA 

for iron from dietary intake in this study, all of them either 
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received more than the RDA for energy or ate fortified ready-to-eat 

breakfast cereals. One commonly eaten brand of cereal boasts of pro- 

viding 100 percent of the U.S. RDA of several nutrients, including 

iron, in one serving.  Nutrient supplements boosted the iron intake 

of 17 subjects to 100 percent and two subjects to 67 percent of the RDA 

(24 subjects took iron supplements).  As mentioned earlier, a greater 

usage of iron supplements in reasonable quantities could have improved 

the subjects' iron intakes. 

Iron availability differs greatly, from less than three percent 

of the iron salts used for cereal fortification (Lee and Clydesdale, 

1979) to 23 percent of the heme iron in meat (Food and Nutrition BD, 

1980). Non-heme iron absorption is largely dependent on enhancing 

and inhibiting factors ingested along with the iron.  The iron in- 

takes of the subjects in the present study were low, but two features 

of their diets were beneficial to iron absorption.  First, their 

diets were generally high in ascorbic acid which enhances the 

absorption of non-heme iron (Cook and Monsen, 1977).  Juices high 

in ascorbic acid were commonly consumed at breakfast with the 

iron-fortified cereals.  Second, their diets were high in meat which 

not only contains highly absorbable heme iron but also enhances 

non-heme iron absorption (Cook and Monsen, 1977). 

Energy intake was quite variable.  There were some very low mean 

intakes and several high mean intakes. Figure 1 shows the frequency 

distribution of the mean daily energy intakes for the 65 subjects. 

The RDA for energy (2100 kcal) is only an estimate of the average 
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needs of a population group and is not a recommended intake for 

individuals.  Mayer (1968) considers recommendations usually made 

for American women to be too high because of their commonly low 

activity levels.  Nevertheless, the 2100 kcal level was used in the 

present study to assess the intakes of the group. Thirty-eight percent 

of the subjects received over the RDA for energy.  This, of course, 

is of concern because a continued intake of energy over needs even- 

tually results in weight gain.  There were also a number of subjects 

with very low energy intakes.  Fifteen subjects (23 percent) received 

a mean of under 1600 kcal per day.  The Food and Nutrition Board of 

the National Academy of Sciences (1980) warns that: 

Many of the essential nutrients, particularly the minerals, 
are distributed widely and in low concentrations in foods.... 
It is therefore difficult to assure nutritional adequacy of 
diets that are low in energy content (less than 1800-2000 
kcal). 

(page 17) 

Distribution of Energy From Protein, Carbohydrate, and Fat 

The distribution of energy from protein, carbohydrate and fat 

in the subjects' meals, snacks and complete dietary intake was 

calculated from mean daily intakes of the 65 subjects over the 

four-day record period (Table 4).  The RDA (Food and Nutrition BD., 

1980) gives guidelines for individual consideration which include a 

fat as not more than 35 percent of dietary energy.  The 

Food and Nutrition Board stresses that this is not a blanket recom- 

mendation for the entire population, and that a change in diet alone 

will probably have minimal effects in preventing degenerative diseases 



Table 4.  Distribution of kilocalories from protein, fat, and carbohydrate in meals and snacks 

Protein 
% 

Kilocalories from 
Fat Carbohydrate 

% 

Meals 

Snacks 

t Dietary intake 

15.4 

7.3 

13.8 

41.3 

33.4 

39.9 

43.3 

59.3 

46.3 

Calculated from the overall mean intakes of protein, fat, carbohydrate and energy (kcal) 

Intake from meals + snacks 

it* 
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such as coronary artery disease.  On the other hand. The American 

Heart Association (Committee on Nutrition, 1973) recommends that the 

general population reduce their fat consumption to 30 to 35 percent 

of total kilocalories and increase their intake of complex carbo- 

hydrates.  In the present study neither the meal intake nor the 

dietary intake of the subjects averaged as low as 35 percent fat 

(by kilocalorie).  Meals, most of which were consumed in the dining 

halls, supplied a mean of 75 gm. of fat per day, or 41 percent 

of the energy content of the meals.   Snacks supplied an average 

of  15 gm.  of fat per day,  which averaged 33 percent of the 

energy.   Proportionately,  snacks were much lower in Tat and 

protein, and higher in carbohydrate than the meals.   Much 

of the carbohydrate in snacks was sucrose, due to the popularity of 

sweet snacks.  Of the kilocalorie content of the snacks, 59 percent 

was supplied by carbohydrate and seven percent by protein; of the 

meals 43 percent by carbohydrate and 15 percent by protein.  Complete 

dietary intake (meals + snacks) supplied a mean of 91 gm. fat or 

40 percent of the mean total kilocalories; carbohydrate supplied 46 

percent and protein 14 percent.  Walker and Page (1976) found that 

in meals served at 50 colleges, fat supplied an average of 42 percent 

of the kilocalories, with a range of 37 to 48 percent.  In none of 

the meals that they analyzed did fat supply as low as 35 percent of 

the kilocalories. 

Percent of Nutrients Supplied to the Mean Dietary Intake by Meals and 
Snacks 

Snacks proportionately supplied more energy to the subjects' 

diets than any of the nutrients that were calculated.  Snacks supplied 
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close to one-fifth of the energy of the mean dietary intake, with the 

proportions of nutrients supplied by snacks considerably lower 

(Table 5).  Snacks supplied a mean of 12.9 percent of the ascorbic 

acid, 11.6 percent of the vitamin A, 11.1 percent of the riboflavin, 

10.3 percent of both protein and calcium, 9.1 percent of the thiamin 

and 8.1 percent of the iron.  The two nutrients that were most often 

low in the subjects' diets, calcium and iron, were poorly supplied by 

snacks.  Compared to the present study, percentages of nutrients 

coming from snacks consumed by teenage girls in the Ten-State 

Nutrition Survey (1972) were slightly higher.  Their snacks supplied 

13 percent of the dietary vitamin A, 15 percent of the iron and 19 

percent of the calcium (Thomas and Call, 1973).  The proportions of 

nutrients supplied by the snacks in the present study suggest that 

foods eaten as snacks were of relatively poor nutritional quality 

when compared to the meals eaten.  The nutritional quality of the 

subjects' snacks and meals is examined further in the following 

section. 

Nutritient Density 

Nutrient densities(quantities of nutrients per 1000 kcal) were 

calculated for snacks, meals and the complete dietary intake of the 

subjects (Tables 6 and 7).  Nutrient density is an objective, quanti- 

tative measure of the nutritional quality of food.  Foods, especially 

snack foods, are often described as providing "empty calories", which 

is rarely true.  The ratio of nutrients to 1000 kcal permits foods to 



Table 5. Percent of nutrients  supplied to the mean dietary intake 
by meals and snacks. 
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b 

Nutrient 

Nutrients supplied by 

Meals 
% 

Snacks 
% 

Energy (kcal) 

Protein 

Calcium 

Vitamin A 

Iron 

Thiamin 

Riboflavin 

Ascorbic acid 

80.2 

89.7 

89.7 

88.4 

91.9 

90.9 

88.9 

87.1 

19.8 

10.3 

10.3 

11.6 

8.1 

9.1 

11.1 

12.9 

Calculated from the overall mean nutrient and energy intakes from 
meals and snacks 

Intake from meals + snacks 



47 

a Table 6.  Mean nutrient intakes/1000 kcal of dietary intakes 

Nutrient 

Protein (g) 

Calcium (mg) 

Iron (mg) 

Vitamin A (iu) 

Thiamin (mg) 

Riboflavin (mg) 

Ascorbic acid (mg) 

Intake from meals + snacks 
Compared to the 1980 RDA/1000 kcal for 15 to 18-year old females 
(See Appendix A) 

Mean/ 
1000 kcal ± .S.D. 

Percent RPA/ 
1000 kcal 

34.0 + 1.0 154 

425 + 116 74 

6.0 + 1.8 70 

2820 + 1677 148 

0.57 + 0.19 114 

0.87 ± 0.23 145 

58.6 + 24.0 202 



Table 7.  Mean nutrient intakes/1000 kcal of meals and snacks. 

Meals Snacks 

Nutrient 
Mean/ 
1000 kcal ± S.D. 

Percent 
RDA/ 
1000 kcal 

Mean/ 
1000 kcal ± S.D. 

Percent 
RDA/ 
1000 kcal 

39.1 + 6.2 177 18.0 + 11.5 81 

474 + 133 83 233 + 152 41 

6.7 + 2.1 78 3.4 + 1.4 39 

3248 + 2060 170 1020 + 1456 53 

.64 ± .21 128 .32 + .29 64 

.97 + .29 162 .43 + .32 72 

63 + 28 217 51 + 114 176 

Protein (g) ** 

** 
Calcium (mg) 

** 
Iron (mg) 

** 
Vitamin A  (IU) 

** 
Thiamin (mg) 

** 
Riboflavin (mg) 

Ascorbic acid (mg) 

Difference between the means (mean/1000 kcalof meals and snacks) is statistically significant at 
p< 0.01 

Compared to the 1980 RDA/1000 kcal for 15 to 18-year old females (See Appendix A) 

4^ 
oo 
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be examined and compared with respect to their ability to meet Recom- 

mended Dietary Allowances relative to the kilocalories provided 

(Hansen and Wyse, 1980).  The nutrient densities calculated have been 

compared to the RDA per 1000 kcal.  The RDAs per 1000 kcal for females 

15 to 18-years of age (Appendix A) were calculated by dividing the 

RDA for each nutrient by the average energy allowance (2100 kcal) 

and multiplying by 1000. 

All mean nutrient densities for the subject^ dietary intake 

exceeded the RDA per 1000 kcal except for calcium and iron (Table 6). 

Iron density was, as expected, 6 mg. per 1000 kcal.  The mean nutrient 

density for calcium, 425 mg., met only 74 percent of the RDA per 

1000 kcal for the 15 to 18-year olds, but exceeded the RDA per 1000 

kcal for the 19 to 22-year old group. 

The mean nutrient densities of snacks were all significantly 

lower (p<0.01) than those for meals, with the exception of ascorbic 

acid (Table 7).  Of the nutrient densities calculated for snacks, 

only that of ascorbic acid met the RDA per 1000 kcal.  When Thomas 

and Call (1973) analyzed the data from the Ten-State Nutrition 

Survey (1972), they found that the mean nutrient densities of the 

between-meal food eaten by girls 12 to 16-years of age met the RDA 

per 1000 kcal for protein and riboflavin as well as ascorbic acid. 

In the present study snacks lowered the nutrient densities of the 

total diet from that of the meals (Tables 6 and 7).  The nutrient 

densities of the meals were high, with all of them close to or over 

twice those found for snacks.  Since most of the meals were obtained 
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in the dining halls, the high values reflect well on the dining hall 

food, at least for the nutrients calculated.  Even the density of 

iron, 6.7 mg. per 1000 kcal, was higher than expected, and with 

much of the iron supplied by meat, the bioavailability of this 

nutrient would also have been high (Food and Nutrition BD., 1980). 

To understand further the reason for the relatively low nutrient 

densities of the snack food, snacks that were commonly eaten by the 

subjects are listed in Table 8.  The most common snacks were, in 

descending order:  cookies, cake, and donuts; candy; fruit; dairy 

desserts; popcorn; crackers and chips; soft drinks and alcoholic 

beverages.  Most of the foods are high in energy content and of 

relatively low nutrient density.  The snack foods in this study are 

similar to those eaten by female teenagers in a California study 

(Huenemann et al., 1968).  They had snacks of cookies and pastries 

most frequently, with candy and fruit the next most popular snack 

items. 

Dietary Adequacy Scores 

The frequency distributions of the subjects' dietary adequacy 

scores and meal adequacy scores (calculations described in Methods 

section) illustrate the contribution of snacks to their dietary 

adequacy (Figure 2).  The dietary adequacy scores of 28 subjects 

(43 percent) were higher than their Meal Adequacy Scores, indicating 

that the nutrient intakes of these subjects were significantly 

improved by the food consumed as snacks.  Of these 28 subjects, the 

scores of 23 were improved by adding nutrients as well as or instead 
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Table 8.  Common snack foods consumed by subjects over four-day 
period. 

Subjects reporting food as snack 
Food No. % 

Cookies, cake, doughnuts, etc. 42 65 

Candy 40 62 

Fruit 27 42 

Dairy desserts, i.e., ice cream, 
pudding, etc. 24 37 

Popcorn 23 35 

Crackers, chips, etc. 17 26 

Soft drinks (sugar) 17 26 

Alcoholic beverages 16 25 

Coffee, tea 13 20 

Soft drinks (sugarless) 11 17 

Nuts 11 17 

Pizza 8 12 

Other milk products (milk, cheese, etc.)   6 9 
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of kilocalories  Five subjects had their scores raised to the highest 

score of nine by snacks.  What cannot be seen in the frequency dis- 

tributions is that 16 subjects exceeded the RDA for energy by the 

addition of snacks.  Of these 16 subjects, eight were also among the 

28 whose scores were improved by snacking; the adequacy scores of 

the remaining eight were not improved by snacks.  It is important 

to note that in 20 subjects (30 percent) snacks improved the adequacy 

score without exceeding the RDA for energy.  Thus, despite their 

relatively low nutrient densities, snacks had a positive impact on 

the nutrient intakes of many subjects in the present study. 

Correlation coefficients between the subjects' dietary adequacy 

scores and several food-related variables were calculated (Table 9). 

It was found that the amount of food the subjects consumed as meals 

and as meals plus snacks, measured by kilocalorie content, was 

highly correlated with the subjects' Dietary Adequacy Scores (meals, 

E= .65, p< 0.01; meals + snacks, r= .64, p<0.01).  The subjects' 

energy intake from snacks alone did not significantly correlate with 

the dietary adequacy scores.  It is usually the case that the more 

energy a person receives, the greater the chance of a nutritionally 

adequate diet. 

A similar situation is seen when the correlation coefficients 

of the dietary adequacy scores and various eating frequencies are 

examined, although meal frequency was more highly correlated (r= 

.46, p< 0.01) with the Dietary Adequacy Score than was total eating 

frequency (r= .33, p< 0.01).  In view of the relatively poor 



Table 9.  Correlation coefficients between mean daily eating frequencies, energy intakes and dietary 
adequacy over four-day period. 

Total energy intake 

Energy intake from meals 

Energy intake from snacks 

Total eating frequency 

Meal frequency 

Snack frequency 

Dietary 
Adequacy 
Score 

Total 
energy 
intake 

.64** 

.65** .84** 

.23 .59**. 

.33** .32** 

.46** .07 

.08 . 29* 

Energy 
intake 
from 
meals 

Energy 
intake 
from 
snacks 

.05 

.06 

.36** 

-.13 

.51** 

-.40** 

.73** 

Total 
eating    Meal 
frequency  frequency 

.29* 

.86** -.24* 

*Significant value, p< 0.05 
**Significant value, p< 0.01 

The dietary adequacy scores were calculated by assigning one point for each nutrient at or above 
two-thirds of the RDA in the subjects' dietary intakes. 

U1 
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nutritional quality of snacks in general, it is not surprising that 

snacking frequency was not significantly correlated with dietary 

adequacy. 

Also note in Table 9 that meal frequency was negatively corre- 

lated with snack frequency (r= -.24, p< 0.05) and snack energy intake 

(r= -.40, p< 0.01).  As snack frequency and the energy intake from 

snacks increased, meal frequency decreased.  Alternatively, as meal 

frequency decreased, snacking increased.  It cannot be determined 

from these correlation coefficients if missing meals caused in- 

creased snacking or if increased snacking caused a decrease  in 

meal frequency.  Regardless of what may be the cause and effect, 

these findings suggest that missing meals results in more of a 

nutritional deficit than a decrease in the number of snacks.  Al- 

though snacks contributed needed nutrients to many of the subjects' 

diets (Figure 2) they may also have contributed to a decrease in 

the number of meals eaten, which would most likely result in a net 

decrease in nutrient intake.  This issue will be discussed further 

in a later section. 

Frequency of Eating 

Examination of meal eating patterns showed the following 

results.  Dinner was rarely missed:  82 percent of the subjects 

never missed it, 17 percent missed it once and only one percent 

missed it twice.  Lunch was missed more often than dinner, with 

71 percent of the subjects never missing it and 29 percent missing 

it once or twice.  Breakfast was the meal most often missed during 
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the four-day period:  85 percent of the subjects missed breakfast at 

least once, with six percent never attending and 14 percent attending 

only once.  Jakobovits et al. (1977) reported that lunch was the 

meal most often missed by the college women in their study, and 

like the subjects in the present study, they very rarely missed 

dinner.  In the present study the subjects' meal eating frequency 

during the four-day period corresponded well with the responses 

they gave on the questionnaires.  The reasons given by the subjects 

for missing meals varied.  Reasons for missing breakfast were: 

getting up too late (74 percent), not hungry (29 percent), on a 

diet (15 percent) and don't like the food (9 percent).  Each person 

could check as many answers as were appropriate,  The reasons given 

for missing lunch were:  too busy (49 percent), classes conflict 

(38 percent), not hungry (21 percent), on a diet (20 percent), 

and don't like the food (11 percent).  Reasons checked for missing 

dinner were:  too busy (38 percent), not hungry (31 percent), 

don't like the food (25 percent), and on a diet (20 percent). 

The mean daily number of eating times for the subjects is 

displayed in Table 10.  The mean number of eating episodes each day 

ranged from 2.00 to 6.25, with a mean of 4.10 and a median of four. 

As was found in other studies (Huenemann et al., 1968; Jakobovits 

et al., 1977; and Greger et al., 1979), the young women in the present 

study snacked most frequently in the afternoon and evenings.  On a 

mean daily basis for each individual subject, there were 0.19 

morning snacks, 0.47 afternoon snacks and 0.88 evening snacks. 



Table 10.  Average daily eating frequencies over four-day period of the 65 subjects. 

Mean ± S.D. Range Median 

Total eating frequency 4.10 ± 0.80 2.00 - 6.25 4.00 

Meal eating frequency 2.56 ± 0.43 1.50 - 3.00 2.50 

Breakfast 0.71 ± 0.33 0.00 - 1.00 0.75 

Lunch 0.90 ± 0.18 0.25-1.00 1.00 

Dinner 0.95+0.11 0.50-1.00 1.00 

Snacking frequency 1.54 ± 0.80 0.00 - 4.25 1.5 

Morning 0.19 ± 0.26 0.00 - 1.25 0.0 

Afternoon 0.47 ± 0.44 0.00-2.50 0.50 

Evening 0.88 ± 0.51 0.00 - 2.25 0.75 

Ln 
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adding to a total of 1.54 snacks per day. Jakobovits et al. (1977) 

found higher eating frequencies among the junior and senior college 

women in their study. These authors reported a mean of 5.31 eating 

times per day, with 2.83 snacks per day. Unlike the present study 

most of the subjects studied by Jakabovits et al. lived off campus. 

Possibly snacks were less available and meals more convenient to 

subjects who lived in campus residence halls. 

Correlation coefficients were calculated seeking the relation- 

ship of snacking frequency and energy intake from snacks to several 

variables (Table ll).  Hunger reported before snacking correlated 

significantly with the subjects' snacking frequency (r= .28, p< 

0.05), and slightly higher with snack energy intake (r= .32, p_< 

0.01).  It was surprising to note that hunger reported before meals 

did not correlate significantly with either meal frequency or the 

energy intake from meals.  Evidently, perceived hunger did not 

dictate the number of meals or the amount of food eaten at meals. 

Hunger reported before meals and snacks correlated with each other 

(r= .57, p<0.01), which indicates a consistency within the indi- 

4 
vidual subject's scoring.  Mean reported hunger before meals and 

snacks was compared (Table 12).  The differences between the 

■neans were significant (p < 0.01) :  the mean hunger 

reported before meals was 2.03 and that before snacks was 

4 
Scale from 0 (no hunger) to 3 (extreme hunger) 



Table 11.  Correlation coefficients between mean daily eating frequencies, energy intakes, and 
hunger scores over four-day period. 

Snack Meal 
frequency frequency 

-.24* 

.73 -.40** 

-.13 .36** 

-.11 -.14 

.28 .23 

Energy intake Energy intake 
from snacks   from meals 

Reported 
hunger 
for meals 

Meal frequency 

Energy intake from snacks 

Energy intake from meals 

Reported hunger for meals 

a 
Reported hunger for  snacks 

.05 

.05 

.32** 

.02 

.12 .57** 

* Significant r value, p < 0.05 
** Significant r value, p <; 0.01 
a 
Mean hunger reported for individual subjects over four-day period (0 = no hunger, 3 = extreme hunger) 

Ln 
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Table 12.  Average hunger scores reported over four-day period. 

Average hunger scores 
Mean ± S.D. Median 

Meals 2.03 ± 0.51** 2.08 

Snacks 1.02 ± 0.56** 1.00 

a 
Hunger reported before each eating episode; 0 = not hunger, 3 
extreme hunger 

**Difference between means is significant at p< 0.01 
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1.02.  Even though hunger reported before meals did not significantly 

correlate with meal frequency or energy intake, the subjects, as a 

whole, perceived themselves to be hungrier before meals than before 

snacks.  Keep in mind that what was measured was perceived hunger 

which is often confused with appetite.  Research indicates that 

especially the obese cannot discriminate between physiological 

hunger and emotional states such as fear, anger and anxiety (Schacter, 

1968) . 

As discussed earlier, the subjects' meal frequency was negatively 

correlated with snacking frequency (r = - .24, p< 0.05) and snack 

energy intake (r = - .40, p_< 0.01) (Table 9).  This was broken down 

further to identify which meals were the most highly correlated with 

snacking (Table 13).  It was discovered that lunch frequency was the 

most negatively correlated with snacking frequency (r= - .33, p<0.01) 

and energy intake from snacks (r=-.37, p_<0.01).  As lunch frequency 

went down, snack energy intake and frequency went up.  The question 

again arises:  were snacks eaten because lunch was missed or were 

lunches skipped because of snacking? The question generalizes to: 

were snacks eaten because meals were missed or were meals skipped 

because of snacking? Considering that the most frequent reasons 

given by the subjects for missing lunch were "too busy" and "classes 

conflict" and very few checked "not hungry", it seems likely that 

snacks were eaten most often because lunch was missed.  In addition, 

most snacks were consumed in the afternoons and evening, with 

evening snacks the most frequent (Table 10).  These snacks would 



Table 13.  Correlation coefficients between mean daily snacking and meal frequencies over four-day 
period. 

Snack 
frequency 

Energy intake 
from snacks 

Breakfast 
frequency 

Lunch 
frequency 

Energy intake from snacks ,73* 

Breakfast frequency -.13 .21* 

Lunch frequency -.33" -.37" .08 

Dinner frequency .00 -.16 .16 .23 

*Significant value, p< 0.05 
**Significant value, p< 0.01 

cr> 
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not interfere with lunch consumption and neither did they cause 

dinner to be skipped, since it was rarely missed.  Snack energy in- 

take was slightly negatively correlated with breakfast frequency 

(r=-. 27, p< 0.05) but neither snack energy intake nor snack frequen- 

cy was significantly correlated with dinner frequency.  Considering 

all this evidence, it appears as though snacks were eaten because 

meals, especially lunch, were missed. 

Weight Classifications and Related Factors 

Weight Categories and Weight Change 

Anthropometric measurements of the 65 subjects are listed in 

Table 14.  When classified into weight categories, five subjects 

(eight percent) were underweight, 34 subjects (52 percent) were of 

desirable weight, and 26 subjects (40 percent) were overweight. 

Miller et al. (1980) reported similar percentages of overweight 

college women in their study, but they found a larger percentage 

to be underweight (approximately 25 percent).  On the questionnaire 

(Appendix C, question no. 19) the subjects indicated whether their 

weight had changed since living in the residence halls.  Seventeen 

subjects (26 percent) reported that they "weighed somewhat less", 

26 (40 percent) "weighed about the same", and 22 (34 percent) 

"weighed somewhat more". 

The subjects also assessed their activity levels on the 

questionnaire (Appendix C, question no. 15).  Correlation coef- 

ficients were calculated between these self-assessed activity 
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Table 14.  Continued. 

Subject Weight 
Number kg. 

60 70.5 
61 52.5 
62 62.3 
63 75.5 
64 51.8 
66 58.2 
67 47.7 
68 56.4 
69 66.7 
71 50.6 

Height 
cm. 

Wrist 
Circumference Frame 

cm. Type 

15.2 M 
14.6 S 
15.2 S 
16.5 L 
15.2 S 
15.2 M 
14.6 S 
14.6 L 
15.2 S 
14.6 s 

Weight 
Category 

158.8 
163.8 
185.4 
167.6 
163.8 
159.4 
156.2 
156.8 
168.9 
163.2 

Ov 
Des 
U 
Ov 
Des 
Des 
Des 
Des 
Ov 
Des 

M - Medium frame, S = Small frame, L = Large frame; frame types were determined by plotting heights 
and wrist circumferences on a chart developed by Linder and Linder, 1973. 

U = underweight, Des = desirable weight, Ov = overweight; weight categories were determined by using 
the nomograph developed by Thomas et al., 1976. 
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levels, the self-reported weight changes, and the mean total energy 

intakes, as well as weight category and actual weight (Table 15). 

The subjects' mean total energy intakes were not significantly 

correlated with actual weight, weight category, weight change or 

self-assessed activity level.  Multiple regression analysis did not 

reveal any combination of these variables that was significantly 

related to the subjects' total kilocalorie intake.  It is inter- 

esting that weight category and activity level were slightly 

correlated (r = .24, p_<0.05).  As the weight category increased 

from underweight, to desirable weight, to overweight, so did the 

self-assessed activity level.  Since overweight women have been 

found often to underestimate their food intake (Beaudoin and 

Mayer, 1953), they may also overestimate their activity level 

because of sensitivity to their body size.  In addition, overweight 

individuals move significantly less during any physical activity. 

Although they may be involved in an activity for an equal amount 

of time as a normal-weight individual, the obese person is actually 

less active during that time period (Bullen et al., 1964).  From 

the reports of other research, it would be expected that the 

overweight individual is less active instead of more active than 

the normal-weight person (Johnson et al., 1956; Stefanik et al., 

1959; Huenemann et al., 1966; Hampton et al., 1966), but this 

would not likely be revealed when activity level is judged by the 

individual being studied. 



Table 15.  Correlation coefficients between mean daily energy intakes and variables related to 
weight and activity. 

Weight 
Weight category 

Activity level 

Total energy 
intake 

Activity 
level 

.12 

.12 .13 

-.06 .24** 

.11 .08 

Weight 

Weight category -.06 .24** .56** 

Weight change0 .11 .08 -.06 .12 

♦Significant r value, p< 0.05 
**Significant r value, p< 0.01 

Self-assessed on questionnaire (Appendix C, question no. 15) 

Weiqht categories were determined by using the nomograph developed by Thomas et al., 1976. 

Self-reported on questionnaire (Appendix C, question no. 19) 

CD 
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Several studies have also reported that overweight teenagers 

skip meals more often and actually eat less frequently than 

normal-weight ones (Huenemann et al., 1966; Hampton et al., 1966; 

Hampton et al., 1967; Huenemann et al., 1968).  This was not ob- 

served in the present study.  Mean eating frequency, meal frequency, 

and snack frequency for the three weight categories were not sig- 

nificantly different (Table 16).  In addition, mean total energy 

intake, meal energy intake and snack energy intake were also not 

significantly different for the three weight groups.  The three 

weight change groups (those who lost, gained or had no change of 

weight since they moved into the residence halls) were also compared 

for the above variables (Table 17).  There was no significant 

difference among the groups for total eating frequency, meal fre- 

quency, total energy intake or snack energy intake.  But unlike 

for the three weight categories (Table 16), there were some trends: 

The subjects who gained weight received higher mean energy intakes 

from both meals and snacks, and had a higher mean eating frequency 

which was due to a higher mean snacking frequency.  Mean daily 

snacking frequency rose, although the rise was not statistically 

significant, from 1.42 for those who had lost weight to 1.50 for 

the no weight change group to 1.69 for those who had gained weight. 

The subjects' weight change and several other self-reported changes 

after entering the dormitories were examined by using the chi-square 

test of independence (Table 18). Two significant relationships were 

discovered.  There was a significant relationship between weight 



Table 16.  Mean daily energy intakes and eating frequencies by weight categories 

Variables 
underweight 

n=5 

Group means of subjects 

desirable weight    overweight 
n=34 n=26 

Energy intake from snacks (kcal) 

Energy intake from meals (kcal) 

Total energy intake (kcal) 

Snack frequency 

Meal frequency 

Eating frequency 

382 ± 338 

1371 ± 351 

1753    ± 449 

1.75 ± 1.10 

2.45 ± .37 

4.20 ±   1.27 

425    ± 341 

1708    ± 396 

2133    ± 546 

1.44 ±    .77 

2.54 ±    .46 

3.98 ±    .80 

382 ± 219 

1605 ± 491 

1987    ± 535 

1.63 ± .80 

2.61 ± .39 

4.24 ±    .74 

height  categories v/ere  determined by using  the nomograph developed by Thomas et al. ,   1976. 

o 



Table 17.  Mean daily energy intakes and eating frequencies of weight change groups 

Variables 
lost weight 

n=17 

Group means of subjects 

same weight 
n=26 

gained weight 
n=22 

Energy intake from snacks (kcal) 

Energy intake from meals (kcal) 

Total energy intake (kcal) 

Snack frequency 

Meal frequency 

Eating frequency 

364 ± 281 

1543 ± 485 

1907 ± 581 

1.42 ±    .83 

2.68 ±    .37 

4.10 ±    .82 

387    ± 287 

1641    ± 459 

2028    ± 583 

1.50 ±    .74 

2.56 ±    .41 

4.06 ±    .79 

458 ± 315 

1717 ± 373 

2176 ± 435 

1.69 ±    .86 

2.47 ±    .47 

4.16 ±    .86 

Refers to weight change that occurred after entering the residence halls as self- reported 
on the questionnaire (Appendix C, question no. 19). 



Table 18.  Two-way tests for independence between weight change and several other variables 
related to changes in eating and activity patterns . 

The observed and estimated expected (in parentheses) number 
of subjects 

a 

Variables 
lost weight 

n=17 

Change in weight 

maintained weight   gained weight 
n=26 n=22 

Change in snacking frequency': 

X2 = 9.92, d.f. = 4 

decreased, n = 18 

no change, n = 18 

increased, n = 29 

i 
Change in snack sizes (kcal) 

X2 = 16.82, d.f. = 4 

decreased, n = 16 

no change, n = 31 

increased, n = 18 

No. 

9 
(4.7) 

4 
(4.7) 

4 
(7.6) 

10 
(4.2) 

3 
(8.1) 

4 
(4.7) 

No. 

7 
(7.2) 

6 
(7.2) 
13 

(11.6) 

3 
(6.4) 
17 

(12.4) 
6 

(7.2) 

No. 

2 
(6.1) 

8 
(6.1) 
12 

(9.8) 

3 
(5.4) 
11 

(10.5) 
8 

(6.1) 



Table 18.  Continued. 

Variables 

The observed and estimated expected (in parentheses) niamber 
of subjects 

a 

lost weight 
n=17 

Change in weight 

maintained weight   gained weight 
n=26 n=22 

No. No. No. 

Change in breakfast frequency 

X2 = 2.71, d.f. = 4 

decreased, n = 26 

no change, n = 23 

increased, n = 16 

Change in breakfast size (kcal) 

X2 = 8.86, d.f. = 4 

decreased, n = 14 

no change, n = 25 

increased, n = 26 

7 
(6.8) 

7 
(6.0) 

3 
(4.2) 

2 
(3.7) 

6 
(6.5) 

9 
(6.8) 

12 
(10.4) 

9 
(9.2) 
5 
(6.4) 

7 
(5.6) 
14 

(10.0) 
5 

(10.4) 

7 
(8.8) 

7 
(7.8) 

8 
(5.4) 

5 
(4.7) 

5 
(8.5) 
12 

(8.8) 

(A) 



Table 18.  Continued. 

Variables 

The observed and estimated expected (in parentheses) number 
of subjects 

lost weight 
n=17 

Change in weight 

maintained weight 
n=26 

gained weight 
n=22 

Change in lunch frequency 

X2 = 4.91, d.f. = 4 

decreased, n = 9 

no change, n = 34 

increased, n = 22 

Change in lunch size (kcal) 

X2 = .76, d.f. =4 

decreased, n = 14 

no change, n = 20 

increased, n = 31 

No. 

3 
(2.4) 
10 

(8.9) 
4 

(5.7) 

4 
(3.7) 

6 
(5.2) 

7 
(8.1) 

No. 

5 
(3.6) 
14 

(13.6) 
7 

(8.8) 

6 
(5.6). 

8 
(8.0) 

12 
(12.4) 

No. 

1 
(3.0) 
10 

(11.5) 
11 

(7.5) 

4 
(4.7) 

6 
(6.8) 
12 

(10.5) 

^3 



Table 18.  Continued. 

Variables 

The observed and estimated expected (in parentheses) number 
of subjects 

Change in weight 

lost weight 
n=17 

maintained weight 
n=26 

gained weight 
n=22 

Change in dinner frequency 

X2 = 1.56, d.f. = 4 

decreased, n = 9 

no change, n = 51 

increased, n = 5 

Change in dinner size (kcal) 

X2 = 2.26, d.f. = 4 

decreased, n = 27 

no change, n = 26 

increased, n = 12 

No. 

2 
(2.4) 
13 

(13.3) 
2 

(1.3) 

8 
(7.1) 

7 
(6.8) 

2 
(3.1) 

No. 

3 
(3.6) 

22 
(20.4) 

1 
(2.0) 

12 
(10.8) 

io' 
(10.4) 

4 
(4.8) 

No. 

4 
(3.0) 
16 

(17.3) 
2 

(1.7) 

7 
(9.1) 

9 
(8.8) 

6 
(4.1) 

Ul 



Table 18. Continued. 

Variables 

The observed and estimated expected (in parentheses) number 
of subjects 

a 

lost weight 
n=17 

Change in weight 

maintained weight 
n=26 

gained weight 
n=22 

Change in activity level 

X2 = 4.25, d.f. = 4 

decreased, n = 17 

no change, n = 20 

increased, n = 28 

No. 

4 
(4.4) 

5 
(5.2) 

8 
(7.3) 

No. 

4 
(6.8) 

9 
(8.0) 
13 

(11.2) 

No. 

9 
(5.8) 

6 
(6.8) 

7 
(9.5) 

Refers to weight change that occurred after entering the residence halls as self-reported on the 
questionnaire (Appendix C, question no. 19). 

2 
* Significant X , p< 0.05 

2 
** Significant X , p< 0.01 

en 
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2 
change categories and change in snacking frequency (X =9.92, 

2 
p<0.05) and between change in snack size (X  = 16.82, p< 0.01). 

Subjects who gained weight increased their snack size (kcal) and 

snacking frequency and subjects who lost weight decreased snack 

frequency and snack size more than would be expected if the values 

had been independent of each other.  No such relationship was 

observed between weight change and change in meal frequency or 

meal sizes.  Change in activity level was also independent of 

weight change.  Twenty-six percent of the subjects reported get- 

ting less activity, 31 percent reported no change and 43 percent 

reported that they increased their activity level after entering 

the residence halls. 

Body Image and Dieting 

As found in post-adolescent young women in other studies 

(Miller et al., 1980; Nylander, 1971; Wakefield and Miller, 1971), 

the young women in the present study were generally dissatisfied 

with their weight.  Although 40 percent of the subjects were 

classified as overweight, 82 percent wanted to lose weight, and 

only 17 percent expressed satisfaction with their present weight. 

Seventeen percent of the subjects reported that they were dieting 

to lose weight.  Sixty-two percent of the subjects reported that 

they had more difficulty controlling their weight while living in 

the residence halls than before.  The reasons that were given were: 

dorm food is fattening (57 percent), I eat more snacks (40 percent), 
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I eat larger meals (40 percent), I am less active (37 percent), I 

eat more desserts (34 percent) and I eat higher-calorie snacks 

(32 percent).  Of the 38 percent who reported that they did not 

have more difficulty in weight control, 50 percent reported eating 

fewer snacks, 38 percent reported that food was less available, and 

23 percent reported eating fewer desserts than before they entered 

the residence halls. 

The College Eating Environment 

An individual's dietary intake and eating patterns are greatly 

influenced by their social and physical environment.  Young (1972) 

claimed that some aspects of the college environment encourage 

overeating.  In the present study three factors of the environment 

related to the subjects' eating were examined:  Sources of meals 

and snacks, locations of eating and the subjects' activities while 

eating. 

Food Sources 

Most meals (86 percent) were received from the dining halls 

with a few purchased from restaurants (five percent) and stores 

(four percent) and some received from private homes (three percent). 

Snacks, on the other hand, were obtained from a variety of sources 

with stores being the major one (35 percent).  Vending machines 

provided 18 percent and the student union 17 percent of snacks, 

with the dining halls and restaurants providing seven and five 
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percent of snacks consumed, respectively.  Food was readily available 

to the young women at all hours.  It was frequently purchased from 

stores on or near campus and kept in their rooms for snacks.  There 

were stores close to campus, the student union on campus, and 

vending machines in all the residence halls.  Fifty-two percent of 

the subjects obtained snacks from vending machines at least once. 

Hruban (1977) in a study of vending machine selections made by 

high school students came to the conclusion that: 

When students are provided a wide variety of snack foods 
of which a greater percentage are nutritious, students 
tend to select nutritious snacks. 

He went on to say that if vending machine selections of nutrition- 

ally poor, fair, and excellent snacks are of equal number, the 

students tended to select snack foods not considered to be nutri- 

tious.  A survey of the items dispensed in the vending machines 

in the two residence halls in which the 65 subjects of this study 

lived, revealed similar results.  The largest proportion of the 

items available in the vending machines was candy, with 34 percent 

of all available items in that category.  Other items available in 

descending order of percentage of total available items were: 

Chips etc., (18 percent), cookies and brownies (13 percent), 

soda pop (11 percent, vegetable and fruit juices (eight percent), 

ice cream (eight percent), vitamin C-fortified soft drinks (five 

percent) and peanuts (three percent).  Just as Hruban (1977) found, 

selections made by the subjects from the vending machines followed 

the proportional availability of items offered in those machines. 
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Thirty-five percent of all selections made by the subjects in the 

present study from the vending machines were of candy.  Closely 

following were chips at 33 percent of the total selections.  Other 

selections included (of the total vending machine 

selections made by the subjects): soda pop, 10 percent; ice cream, 

8 percent; vegetable and fruit juices, 7 percent; and cookies and 

brownies, 7 percent.  Cookies and brownies were the most popular 

snack items chosen from all sources by the subjects, but they did 

not often buy ':hem from the vending machines (seven percent of 

total selections). 

Many subjects expressed a desire for having a wider variety of 

nutritious snack foods in the vending machines, especially fresh 

fruit.  Since the selections made by the subjects seemed to follow 

the proportional availability of snack items, it would be a positive 

move to upgrade the nutritional quality of food made available 

through vending machines in residence halls and in vending machines 

in general. 

Eating Locations 

Predictably, the most common location to eat meals was in 

the dining halls, with 85 percent of all meals consumed there. 

Six percent of all meals were eaten in dormitory rooms and four 

percent at restaurants.  On the other hand, 71 percent of snacks 

were eaten in dormitory rooms.  Young (1972) said of today's college 

students:  "There appears to be much more eating of high-calorie 
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snack items by students in their rooms." The second most common 

location was eating while in transit, i.e., while walking from place 

to place (nine percent).  The T.V. room of the residence halls was 

the site for only four percent of snacking done by the subjects. 

Activities While Eating 

Meals were usually eaten with no other activity involved (86 

percent of meals), with reading being the most common (ten percent 

of meals).  Snacks did not appear to involve as much social activity 

as might have been expected, but the four-day record period included 

only week days and often weekends are the most socially active days. 

Studying was the most common activity that accompanied snacking 

(17 percent of snacks).  Just as Young (1972) observed it appears 

that snacks often served as diversions from long hours of studying. 

Reading (seven percent of snacks), watching T.V. (six percent of 

snacks), and listening to a radio or stereo (three percent of 

snacks) were the next most common activities. 
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SUMMARY AND CONCLUSIONS 

The nutritional impact of snacking on the diets of 65 freshman, 

female college students between the ages of 17 and 20 years was 

assessed.  Their nutrient intake, which was calculated from four-day 

dietary records, was divided according to source, i.e., meals, 

snacks and nutrient supplements.  The proportion of nutrients sup- 

plied by meals and snacks, as well as the mean nutrient densities 

(nutrients/1000 kcal) of meals and snacks were calculated.  The 

impact of snacking on the subjects' dietary adequacy scores was 

also assessed.  Mean eating frequencies (snacking and meal fre- 

quencies) were calculated and correlation coefficients between 

them and various eating-related variables were computed.  Height, 

weight, and wrist circumferences were measured, and frame-type and 

weight categories were assigned.  Eating frequency, energy intake, 

and activity level were examined for the three weight classification 

groups as well as for three groups composed of subjects who lost, 

gained, or had no weight change while in the dormitory.  The college 

environment was also examined to determine its effects on the 

subjects eating habits and diet. 

All but one subject snacked during the four-day period.  Mean 

daily eating frequency was 4.10 times, with a mean of 0.19 morning, 

0.47 afternoon, and 0.88 evening snacks.  The foods most commonly 

eaten as snacks were (in descending order): cookies, cake and 
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pastries; candy; fruit; dairy desserts; popcorn; crackers, chips 

etc.; soft drinks; and alcoholic beverages. 

Snack food had significantly lower (p<.' 0.01) mean nutrient 

densities than food from meals, with the exception of ascorbic acid. 

Also, except for ascorbic acid, the nutrient densities of snacks 

were well below the RDA/1000 kcal.  Snacks provided about 20 percent 

of the mean energy intake; the proportions supplied by snacks to the 

mean nutrient intakes were considerably lower (8 to 13 percent). 

Snacks provided only 8 percent of the iron and 10 percent of the 

calcium intake.  Dietary adequacy was significantly correlated with 

both meal energy intake (r = .65, p_< 0.01) and dietary (meals + 

snacks) energy intake (r = .64, p< 0.01).  Energy intake from snacks 

was not significantly correlated with dietary adequacy.  Meal fre- 

quency was more highly correlated with dietary adequacy (r = .46, 

p< 0.01) than total eating frequency (r = .33, p< 0.01).  As for 

snack energy intake, snack frequency was not significantly cor- 

related with the dietary adequacy scores. 

The subjects' snack frequency and snack energy intake were 

negatively correlated with meal frequency (r = -.24, p< 0.01 and 

r = -.40, p< 0.01, respectively), with lunch being the meal most 

negatively correlated with snacking frequency (r = -.33, p< 0.01) 

and snack energy intake (r = -.37, p_< 0.01).  It did not appear as 

though increased snacking caused a decrease in meal consumption. 

"Too busy" and "classes conflict" were much more common reasons 
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given for missing meals than was "not hungry".  In addition most 

snacking was done in the afternoon and evening.  Thus, the meal that 

would have most likely been affected by snacking was dinner, which 

was rarely skipped. 

Chi-square tests of independence indicated that there were 

significant relationships between weight change categories and 

2 
change in snacking frequency (X =9.92, p<'0.05) and between 

2 
change in snack size (kcal content) (X = 16.82, p_< 0.01).  Sub- 

jects who gained weight increased their snack size and snacking 

frequency and subjects who lost weight decreased snacking fre- 

quency and snack size more than would be expected if the values 

had been independent of each other.  Changes in the subjects' meal 

frequency, meal size, and activity level were independent of weight 

change (all self-reported variables).  There was also a tendency, 

although not statistically significant, for the mean daily snacking 

frequency and snack energy intake to increase with reported weight 

change.  Subjects who gained weight had a higher mean daily snacking 

frequency and snack energy intake, and subjects who lost weight 

had lower mean daily snacking frequency and snack energy intake 

than subjects with no weight change.  No such tendency was observed 

for the three weight classification groups. 

Just as Huenemann (1972) said, "snacks are here to stay." 

They also have considerable potential for making positive contri- 

butions to peoples' diets.  In this study even though the nutrient 

density of snack food was relatively low, snacks still improved 



85 

the Dietary Adequacy Scores of 38 subjects, 20 of whom did not 

exceed the RDA for energy.  Twenty-three subjects had their diets 

improved by snacks for nutrients other than or in addition to 

energy.  If, as it appears, snacks did not decrease the number of 

meals eaten, snacks made a net positive contribution to many 

subjects' diets. 

Snacks can be especially beneficial to individuals eating 

institutional meals in which long periods of exposure to heat, air 

and bright lights may cause nutrient loss.  Walker and Page (1975 

and 1977) found that many college meals that they analyzed were 

low in thiamin, folacin, vitamin Br, as well as magnesium, and iron. o 

Values for folacin, vitamin Bfi, and magnesium are not listed 

in most food composition tables and were not calculated in this 

study.  Of these nutrients thiamin, folacin, and vitamin B are the 

ones that are labile when exposed to heat and air for extended periods 

of time. 

It is quite possible that meals, 86 percent of which came 

from the dining halls, were low in the above nutrients.  Snacks, 

if well chosen, could supplement possible deficiencies.  For 

example, folic acid could be provided by oranges, vitamin B 
o 

by bananas and magnesium by nuts.  It is interesting that chocolate 

is fairly high in magnesium.so the amount of candy eaten by the subjects 

could have done them some good, but not without adding considerable 

numbers of kilocalories.  A variety of fresh fruits and vegetables 
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eaten as snacks could have gone a long way to insuring an adequate 

diet without exceeding energy needs for this group.  This is of 

crucial importance as evidenced by the large number of subjects 

who were overweight (40 percent), who had gained weight while in 

the dormitory (34 percent), and who ate over the RDA for energy 

during the record period (38 percent).  Snacks were not used to 

their full potential by the subjects in the present study.  They 

could have had a more positive impact if they had been selected 

more wisely. 

Based on the results of the present study, several factors 

emerge that could improve the diets of young women, especially 

those living in residence halls and regularly eating institutional 

meals.  First, they should be sure to schedule time for meals, 

especially lunch, as it was the most negatively correlated with 

snack frequency and size.  Eating regular meals would likely cut 

down on impulsive, low nutritional quality snacking.  Second, 

low kilocalorie, high nutrient density food should be readily 

available when snacks are being chosen.  Fresh fruit and milk in 

vending machines would be advantageous, but until that happens 

individuals could keep fruit and even some vegetables handy in 

their rooms, as that was where 71 percent of all snacking occurred 

in this study.  The third item of advice does not come directly 

from this study's results, but is of great importance.  Young people, 

especially girls, in the U.S. have been shown to have quite low 

activity levels (Dwyer, 1981).  Women of all ages should become 
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more physically active, as the benefits of physical activity to 

health and weight regulation are difficult to over-emphasize. 
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1968  RECOMMENDED  DIETARY  ALLOWANCES 

FOOD AND NUTRITION  BOARD, NATIONAL ACADEMY OF SCIENCES-NATIONAL RESEARCH COUNCIL 
RECOMMENDED DAILY DIETARY ALLOWANCES,' REVISED 1968 

Designed for the maintenance of good niitrition of practically all healthy jieople in the U.S.A. 

ACF. ' 

FAT..SOI.IIIII.I:   Vti AMINS WArrt-SuuiM-r. VIIAMINS MlNFRAIJ 

VtlA- I-I1A- A scon NIA- 

<>■"'«) wriiim iit-:ri: HI MIN A vi rA- MIN e mc FOI.A- CIN RIIIII. llllA- virA- VITA- CAI.- I'llOS- MAi: 

MIN It Acnvirv Arm CIN ' 

njiiiv' 

MIN |l8 hnM a.- nnu i        funaiit   inniNff IRON NFSH'M 

Fioin  ll|tlo (M)   (""i ) mi | 'in.) kc:il (C"') (IU) (III) (III) (■"K) (mg) )'   <"'R> (nig) I/.R) (g) (8) (<■«) <">g> (»lg) 

InlaiiM 0 - 1 /r. 1 9 55 22 kg X 120 IR X 2.2- 1.500 400 5 15 0.05 5 0.4 0.2 0.2 1.0 0.4 0.2 25 6 40 

1/6-1/2 7 15 61 25 ksX 110 l* X 20- 1.500 100 5 15 0 05 7 0.5 0.4 OS 1.5 05 0.4 10 10 60 

1/2-1 !l 20 72 28 kg* I0O kg X  1.8- 1.500 100 5 15 0.1 8 06 0.5 0.4 2.0 06 0.5 45 15 70 

Ctiiiilrcn 1 -2 12 26 81 32 1.100 25 2.000 lllfl 10 40 0.1 8 0.6 0.6 0.5 2.0 0.7 0.7 55 15 100 

2-J II 31 91 36 1.250 25 2.000 400 10 10 0.2 8 0.7 0.6 0.6 2.5 0.8 0.8 60 15 150 

i-4 16 15 100 19 1.100 30 2.500 100 10 10 02 9 0.8 0.7 0.7 08 0.8 70 10 200 

1-6 I'l 12 III) 11 1 .mil 30 2.500 400 10 40 0.2 II 0.9 0.8 0.9 0.8 0.8 HO 10 200 

fi-« 2.1 51 121 48 2.000 15 3.500 400 15 10 0.2 13 II 1.0 1.0 0.9 0.9 100 10 250 

8-10 W 62 111 52 2.200 10 3.500 100 15 10 0.3 15 1.2 I.I 1.2 1.0 1.0 no 10 250 

Males 10-12 .15 77 M0 55 2.500 45 4.500 400 20 10 A.I 17 1.3 1.1 1.4 12 1.2 125 10 100 

12-H 1.1 95 151 59 2.700 50 5.000 400 20 15 0 1 18 1.4 1.4 1.6 1.4 14 135 18 150 

14-IB r>!i 110 170 67 1.000 60 5.000 400 25 55 0.1 20 1.5 1.5 1.8 1.4 14 150 18 too 
18-22 IT, 117 175 69 2.800 60 5.000 400 10 60 0.4 18 1.6 1.4 2.0 0.8 0.8 140 10 400 

22-35 711 l:,l 175 69 2.800 65 5.0<KI — 30 60 0.1 18 1.7 14 2.0 0.8 "o.« 140 id J50 
35 - 55 711 151 173 68 2.600 65 5.000 — 30 60 0 1 17 1.7 1.1 2.0 0.8 0.8 125 10 350 

55-75 + 70 151 17) 67 2.100 65 5.000 — 30 60 0.1 II 1.7 1.2 2.0 0.8 0.8 110 10 150 

Femalr* 10-12 .15 77 112 56 2.250 50 4.50O 400 20 111 0.4 15 1.1 I.I 14 1.2 1.2 110 18 100 

12- H II 07 151 61 2.100 50 5.000 400 20 15 0.4 15 1.4 1.2 1.6 1.1 1.1 115 18 350 

M-16 52 III 157 62 2.400 55 5.000 100 25 50 0.4 16 1.4 1.2 1.8 1.3 1.3 120 IB 350 

16- 18 51 119 160 63 2.100 55 5.000 100 25 50 0.1 15 13 1.2 2.0 1.1 IS 115 IB 150 

18-22 r,n I2A 161 61 2,000 55 5.000 100 25 55 0.1 13 15 1.0 20 5 0.8 0.8 100 18 350 

22-S5 w 128 161 64 2.000 55 5.000 — 25 55 0.1 13 1.5 1.0 2.0 5 0.8 0.8 100 18 100 

15-55 5K I2H 160 63 1.850 55 5.000 — 25 55 0.1 13 1.5 1.0 2.0 5 0.8 0.8 90 18 300 

55-75 + 5H 128 157 62 1.700 55 5.000 — 25 55 0.4 13 1.5 to 2.0 6 0.8 0.8 80 10 300 

rregiiaiicv +200 65 6.000 •I0O 10 60 0.8 15 1.8 +0.1 2.5 8 +0.4 +0.4 125 18 450 

l.aLtaiinn + 1.000 75 8.000 400 10 60 0.5 20 2.0 +0.5 2.5 G +0.5 +0.5 150 IB 450 

•The allowance level* Are inlcnctcd to rover iniliviilnal viiiialiutin among mmi tioimal peisotis 
as I hey live in the l.'nilnl Statn muter usual eiitirmiinciil.il .iiresscv Tlic lecnmmeiirletl 
allowaticct can Iw aliaincd with a vitiicty nt COIIIHIOII tooth, prnviiling other nutrients lor 
which hiimaii ret|iiiicmcim have lict-n lcs< well (tefmrd. See tent fur mmc-iletaileil Hi^ci"?;- 
sion nt allowances ami ol iiiiiiici)i<i not  latmt.iteil. 

' Knliirs «ii liiie» for age langc 22-3.,i years tcjm-scm ihr lelrtrmx man mid u-uinan at afjc 22. 
All other entrlci ir|(iesciit  allnwaiict's lor the inidjMkini  ol   ihc  s|>ct:irtr(l  age  range. 

•The lolacin  aHnwanccs refer  lo dietary sources as determined  by Lactobncitltn casei asuy. 
Pure forms of lolacin may be efleetive In closes less than \/t of the KOA. 

4 Niarin  equivalents  inrlune dietary wnirces of the  vitamin  itself plus  I   mg ei|iiivaleul   Inr 
each ftO mg of dietary Iryplnphan. 

* Assumes protein eoitivalent  to human  milk.   For  proielus  not   100 percent  nh'liml  fiumis 
should he increased proportionately. 

00 
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a 
1980 RDA Nutrient Density for Selected Nutrients 

Females 15 - 18 Years 

Protein (gm) 22 

Calcium (mg) 571 

Iron (mg) 8.6 

Vitamin A  (IU) 1900 

Thiamin (mg) .5 

Riboflavin (mg) .6 

Ascorbic Acid (mg) 29 

aHansen and Wyse, 1980 
bConverted to (IU) 
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APPENDIX  C 



EATING HABIT AN DIETARY RECORD SHEET 
MET  IIFlCOItn MIIEET       Date consumotl Code  No. 

One  as  many  slieeba   aa  you need  foe  each doy-filnrt  a new  alieet eacli day- apace between each monl  and snack 

TJHG 

A.H 
or 

P.M. 

MEAt.  OR 
SHACK     I 
If  meal 
which 
one 
U I.  OS 

FOOD 

Specify each  food 
or beverage on  a 
separate   line 
(Include   brand  name] 

AMOUNT 
cu|>.tf   Inch 
cs,   etc. 

rltEfAltATlOH 
TFTecI,   raw 
baked,   etc 

bounce 
jpecTFy  where   yo< 
got  food 
nx.   dlnlog  hal 
vciullncj machln< 

you eat? 
) dorm  room, 

dining liall 

LOCATION 
Where  did 

r"  lAcrivm 
other than 
en tiny and 
talking 

IIUUOEtl 0-3 
0-  no 

hunger 
3-  extrenio 

••linger 

I T 
-I- 

2 
4- -I I 4- -t 4- 4- q 

-f- /n cht.3 
Did  YOU. -ftxke. any nu+n'enf su.rplem*rrh   -hxlayP   yes     no    (vit*ni«»>i«v.l»?ffo*i^ 
"TyP^1*'—   Brandt,)  number   +x»k«n  o 
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QUESTIONNAIRE 

Code no._ 

Date  

1.  Age  years Birthdate_ 

Do you happen to take supplements such as vitamins, protein, or 
minerals, or not? 

_Mo 

_Yes 

If yes, give brand name   and amount 

taken.  Please include label if possible. 

How often do you eat breakfast? 

_Almost never 

_l-2 days per week 

_3-4 days per week 

_5-6 days per week 

Almost always 

If you ever skip breakfast, why? Check those appropriate. 

jClasses conflict On a"diet" 

_Sleep through it Don't like the food 

_Not hungry Other Explain  

Do you eat breakfast less often, more often,or with about the 
same frequency now than before you lived in the dorm? 

_I eat breakfast less often now. 

_I eat breakfast more often now. 

_I eat breakfast with about the same frequency now. 

How often do you eat lunch? 

_Almost never  5-6 times per week 

_l-2 times per week  Almost always 

3-4 times per week 



105 

QUESTIONNAIRE 

7.  If you ever skip lunch, why? Check those appropriate. 

 Classes conflict  Too busy 

 Not hungry  On a"diet" 

  Other Exoain _^_  Don't like the food 

3.  Do you eat lunch less often, more often, or with about the same 
frequency now than before you lived in the dorms? 

I eat lunch less often now. 

 I eat lunch more often now. 

 I eat lunch with about the same frequency now. 

9.  How often do you eat dinner. 

 Almost never 

1-2 days per week 

3-4 days per week 

 5-6 days per week 

 Almost always 

10. If you ever skip dinner, why? Check those appropriate, 

 Not hungry  ^ busy 
 On a"dief  othec Explain  
 Don't like the food 

11. Do you eat dinner less often, more often, or with about the same 
-frequency now than before you lived in the dorms? 

I eat dinner less often now. 

 I eat dinner more often now. 

I eat dinner with about the s^me frequency now. 

12i  How have.your eating habits changed from before you lived in the 
dorms? 

Please check the appropriate answer for each line. 

I snack:  less often  more often  about the sajne 
My snacks are:  smaller (dalories)   larger  about the same 

My dinners are:  smaller  larger     about the same 

My lunches are:  smaller  larger  about the same 
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QUESTIONNAIRE 

12. (cont.) 

My breakfasts are:     smaller     larger  about the same 

Are thefis other eating habit changes that you are aware of since you 
moved into the dorms? 

If so, please explain_ 

13.  Do you get more,less, or about the same amount of exercise now 
than before you lived in the dorms. 

_I get more exercise now. 

_I get less exercise now. 

I get about the same as before. 

14.  Do you engage in physical activity on a regular basis (5 or more 
times per week)? 

 No 

 Yes 

If yes, what and how often?  (Check as many as apply) 

 Running  Days per week?  Miles per day?  

 Swimming Days per week?  Hours per day?  

 Bike riding Days per week?  Miles per day? 

 Other Please explain what  How many days per week  

Hours per day? 

IS.  On a scale from 1-4, rate low physically active you consider 
yourself to be. 

_l-relatively inactive (sedentary) 

_2-average 

_3-relatively active 

4-verv active 

16.  Are you presently eating as you normally do? 

 No 

 Yes 
If no,  Are you on a special diet, either self or doctor perscribed? 

 No 

 Yes  If yes, what kind? 

 Reducing  Self-perscribed  Doctor aer scribed 

Other Sxolain 
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QUESTIONNAIRE 

17.  Would you lilce to gain weight, lose weight, or maintain your 

present weight? 

 I would like to lose weight. 

 I would like to gain weight. 

 I am satisfied with my present weight. 

18.  Do you have more difficuBy controlling your weight now than 
before you lived in the dorms? 

 No 

 Yes 

If yes, in youropinion, why? Check as many as are appropriate. 

 I eat more snacks  My snacks are more caloric 

 I eat larger meals   I get less exercise 

 Dormitory food is fattening 

 I skip fewer meals 

I eat more desserts(after dormitory meals) 

 Other Explain  

If no, in, your opinion,why? Check as many as are appropriate. 

I snack less because food is less available. 

 I snack less because (explain.} . 

I eat fewer- desserts. 

I eat fewer meals 

 My snacks ire less caloric. 

 I eat smaller meals 
 I seem to eat about the same as before 

19.  Do you weigh somewhat more, than, ■ somewhat, less- than, or-' about the sam. 
as oefore you entered the dorms? >        *oow: cne samt 

 I weiSh somewhat more.. 

 I weigh somewhat less;■ 
I weigh about the same. 

20; Are you now taking, or have you ever taken a college level nutrition 
class? 

 .No 

 Yes 
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LETTER SENT TO PROSPECTIVE SUBJECTS 

Dear 

I'm a graduate student in the Department of Foods and Nutrition here 

at O.S.U.  To fulfill part of the requirements of my master's degree, 

I'm conducting research on the diets and eating patterns of freshmen 

women.  That's where you come in.  You have been statistically 

selected to be part of this research.  Your part would be, simply, to 

record what you eat and drinlc for four days and to fill out a question- 

naire. 

To make it worth your while, you will receive a computer printout 

analysis of your diet record (not to mention a wealth of self-knowledge). 

If you were to have this done by a private company it would cost up to 

$25.00.  You will receive it absolutely FREE. 

If you agree to participate, please circle, on the enclosed card, 

a day you could come to a short meeting.  The meeting times are: 

Thursday 

Sunday 
Monday 

If you can't attend any of these,please indicate this en the card. 

After you've circled the meeting you will attend, just drop the 

card in the campus mail basket before Wednesday . Come to the 

meeting even if the card doesn't get mailed. 

Thanks for you help. 

Sincerely, 

Leslie Houghton 

Graduate Student 

Foods and Nutrition 

Any Questions? Call me at 75 3-2472  (evenings) 



CARD RETURNED TO INVESTIGATOR 

I will attend the 7 pm meeting in the 
Callahan Hall on: 

main lounge of 

Thursday* February 7th 

OR 
Sunday, February 10th 

OR 

Monday, February 11th 

I am interested in participating 
attend any  of the above meetings• 

but can' t 

EITHER HAND THIS INTO YOUR FLOOR R.A.' OR DROP IT INTO 1 

THE CAMPUS MAIL BASKET 
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INFORMED CONSENT STATEMENT 

• The purpose of this study is to examine the diets and eating . 
habits of young women living in college dormitories 

As a participant you will be asked to: 

1. Record everything you consume for 4 consecutive days. This 
includes both food and beverages. 

2. Keep a record of you17eating habits on those 4 days. 

3. Pill out a questionnaire concerning your eating habits. 

In addition to a better understanding of yourself and your eating 
habits, you will receive, at the end of this study, a computer print- 
out analysis of your food records. 

For your protection: 

-You have the right to withdraw from this study at any time. 

-Confidentiality will be maintained at all times. All data collected 
will be coded and your name will not be connected with this data. 

-You must sign this consent form in the presence of a witness in 
order to participate. 

If there are any questions, feel free to call Leslie Houghton 

at 753-2472. Between 3-12 and 1-4 during the day, you may leave a 

message at the Dept. of Poods and Nutrition, 754-3561. 

Informed Consent Statement 

I have been informed of the purpose, procedure and benefits of this 

study and my right to withdraw at any time.  Under the above conditions, 

I agree to participate in this study. 

Signature: Witness: 

Date: Date: 

Name (print) 

Telephone: 

Dormitory: 

Room No.: 

Code No: 
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GENERAL INSTRUCTIONS FOR RECORDING.FOOD 

1. Please record each food or beverage you have eaten on a separate 
line.  If you ate the meal at a dormitory dining hall, list the 
food by the name used on the menu. 

Example: Beef Chow Yuk Over Sice 
or 

Italian Spagetti/Meat Sauce 

2. Record all food in household-type measures, such as cups, tablespoons, 
teaspoons or ounces.  Try to be as accurate as possible.  For 
dining hall foods such as casseroles, list by menu name and indicate 
how much was eaten in cups or other appropriate measures.  For 
meat use the pictures included to estimate ounces.  When appropriate, 
indicate size of portion by inches, such as for oie, oisza. or fruit. 
Record cheese with square inches or ounces.  Record bread by 
number cf slices.  Please don't hesitate to call me if you have 
any questions about this (see below). 

3i  If the food was a mixture such as a sandwich or soup list major 
ingredients separately. An exception to this would be for 
some of the more complicated dinner entrees such as Beef Chow Yuk. 
In a case like this, list name from the menu and amount eaten. 
(Only when received from the dormitory dining hall) 

4. List any nutrient supplements used.  Include label when possible. 

5. Always use brand names when possible (not for dining hall foods). 

6. 'For fruits and vegetables, indicate if skin was removed. 

7. Indicate if milk or cottage cheese is skim, 2%, or whole. 

3. Include sauces, gravies, milk in coffee,-condiments on hambugers, etc. 

9. If you have eaten the Vegetarian entree at West Dining Hall, 
please record this when it asks for source of food on the Diet 
Record Sheet. 

10. Provide any other information you feel would make your diet record 
as accurate as possible. 

REMEMBER; 
The more accurate you are, the more accurate the computer 
printout analysis of you diet will be.  You will also be 
surprised at how much you can learn about yourself and about 
your eating habits by carefully recording the information 
right after vou've eaten.  Take a diet record sheet with you 
when it's not too inconvenient to do so. 

Any questions? 

Feel free to call Leslie Houghton at 753-2472.  Between 8-12am and 
l-4pm you may leave a message for me at the Dept. of Foods and 
Nutrition, 753-3561. 
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SPECIFIC INSTRUCTIONS FOR USING RECORD SHEET 

Here is an explanation of each column. Also, see the example sheet 
included. 

TIME 

List  the  time of day,  AM or PM,   each  time you  start  a meal or  snacJe. 

MEAL OR SNACK 
Each time you eat, please indicate if it is a meal or a snack. 

Designate Breakfast with a B 

Lunch with an L 

Dinner with a £ 

A Snack with an S^ 

A snack which is separated from another snack by less than 30 
minutes and which occurs in the same location is counted as one 
snack.  Leave a space between each meal or snack on the recording 
sheet. 

FOOD 

Each food and beverage should be listed on a separate line. 

AMOUNT 

Use common but accurate measurements so I can understand easily. 

For example 

-cups, tablespoons,or teaspoons 

-Inches 

-Ounces 

PREPARATION 

Indicate how the food was prepared. Choose one of the following. 

-Boiled 
-Broiled 
-Baked 
-Skillet fried 
-Deep fat fried 
-Steamed 
-Raw 
-Other (specify) 

SOURCE 

Where did you obtain the food? Choose one of the following. 

-Dining Hall 
-Vending machine 
-Restaurant, coffee house or ice cream parlor (name) 
-Private home 
-Memorial Union 
-Store 
-Other (specify) 
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LOCATION 

Where did you eat the food?  Choose one of the following. 
-Dining hall 
-Dormitory 
-T.v. room in dormitory 
-Restaurant (name) 
-Private home 
-Memorial Union 
-Store 
-Walking around 
-Other (specify) 

ACTIVITY 

What, if anything, were you doing while you ate, besides talking? 

-Nothing else 
-Reading 
-Listening to radio or stereo 
-Watching T.V. 
-Talking on the telephone 
-Partying 
-Other (specify) 

HUNGER 
Judge how hungry were were before you ate on a scale from 0-3. 

0 being no hunger 
3 being extremely hungry 

-0 
-1 
-2 
-3 



DIET  nECOnD SHEET       Date  consumed  10fV>/'7<:? Code  No.      SCvnr\pifr 

Use   as many  sheets  as  you need  for  each day SI •irt  a new  sheet  each day-leave space between  each meal and  snack 
TIME MEAL OR 

3NAC1C 
FOOD (AMOUNT ll'REl'ARATIOH MOUIiCE LOCATION 

itiere  did yo 
eat? 
dorm room, 

.dining  hall 
etc. 

1 ACTIVITY     ilutUiKH  0-3 
other   tliai>o„ ,,0 

1 eating  and       hunger 
talking        3.  extreme 

hunger 

1 specify  each  food      1 cups,   Inch 
or   bcvera'je  on   a         1 es,   etc, 
separate     line 
(Irtcladd  btond Inamp ][ 

1  iried,   raw 
1 baked,   etc 

jr:pecify  where   yot 
1 got  food 
1    ex.   dining  hal] 
1    vending machlnr 

If  meal 
which 

1  one 
1  13 1;  DS 

'torn B French  +Das+- 2. pieces 1 vriecl dining   ^"U qmirvrj hall 
else, ^ 1         3 

Ss/rwp |    ^Cc.p 

Oraoge, juice /Z CIA p 

Coffee \  CMp 
1 

mi IK Or\to(he) 2 table- 
JP<-<DH5 f    r 

lOcim 5 SnicKers 
CandV bar    C2O0 1 

W-U.  -Slbre tualki>9 
C\rouod else3 / 

'^.nwifj L. I (lOeiWrJ 
dining Kail 

half 
rCadina 2 

cW.lf leup 

V^oV   clo<j bunj 
I com pie k- 

(O?M\ t)     | harvi bwmer 3ofc grilled dk»'n«(f\^   ^«" dininj ^ul' notWi^ 
cbe. 3 

Oi 
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The sketches below reoresent the actual size of a 3-ounce serving of 
a 

cooked meat, without bone. 

HAMBURGER (1M.) 

THIS 

THICK 

ROUMO STZXK I U •'r) 

VSAL. CUTLET [trimm.d) 
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It talceA 2 pieces of cooked meat without bone the sixe pictured to 
a 

equal 3 ounces. 

ROAST TUaxSY 

ROAST  3SHF ROUND ( l««n only) 

PORK CMOf»(U«» ^r) 

1Sketches are from Home and Gardens Bulletin No. 153.  They have been 
reduced to three-quarters size. 



DINING HALL MENUS 

TUESOAy 
Awo/iXed Fmilt Jaicu 
Txlzd EggA 

SUK.IU KotU 
Hand i So it Eggi 
Hot S Cold CeAeaZ 
Tooit S Jam 
AiioAXtd BtveAogu 

Tomato Soup 
GAlUtd Chtt&e. Sandwich   OR 
EnckUada CaaeAate. 
Ve.gttable. EntAte. 
StAawbwuf-Banana. JzJLLo 
Salad BOA 
Chocolati Chip BaAi 
AiiolXed BcvzAagu 

Bakid Laiagm/FAeJith Bx&ad 
OR C»ucfeen CuAAy/Patty Shell 
JGTce 
Ulxnd VigeXabtzA 
CuambtAS-n-SouA. CAzaa 
Salad BOA. 
Pumpkin Caki 
AsioAtzd BeveAagei 

UEVHESVM 
Aiionttd FAUUX Juicu 
ScMLj7ible.d Eggs 
Hoik BAOuini 
HaAd S So it Egg& 
Hot i Cold CeAtal 
Toait i Jam 
KaoA-ttd Be\)Z,ragti 

Soup oi The. Day 
F-ci/witdt   OR 
ShtphtAd' AT-te 
Vegetable. EntAze 
Kidney Bean Salad 
Salad BOA 
FAuh Fnuit In Season 
AiioAted BeveAAgei 

Beei Stw/SiAatUi OR 
Baked Chicken 
Potato Choice. 
ButteAed Pan 
ApiicotA/Pineapple Chunki 
Salad BOA. 
BeAAy Pie 
AaoAted BeveJiageA 

THURSVAV 
Aiioited FnuAJt Juicti 
Fiench Toait/WaAm SyAup 
Ham 
HaAd t So it Egg* 
Hot S Cold CeA>eal 
Toait S Jam 
KiionXtd BeueAagei 

Soup o^ The Day 
BIT Saniuich   OR 
Utiitt Choice 
Vegetable EntAze 
WaldoAi Salad 
Salad BOA 
Spice BOA 
KiiOAted BeveAageA 

GAllled Steaki   OR 
GeAman Scui&age/SaueAkAmit 
Baked PotatceA 
FAench Cut Gteen Beam 
Homejnade. VinneA Rolli 
FAuiXi FoA Salad 
Salad BOA 
FlavoAed Ice CAeam 
KaoAted BeveAage* 

FKIVAV 
KuoAtid FAIUX Juices 
E394 to OtdeA. 
Cciiee Cake 
HaAd i So it Eggi . 
Hot S Cold CeAeal 
Tcait i Jem 
Aiioited BeviAagei 

Soup oi The Vay 
HambuAgeA/CheeiebuAgeA    OR 
Un-iti Choice 
Vegetable EntAze 
Potato Salad 
Salad Box 
KitoAted Puddingi 
AiioAted BeveAagii 

Baked Ham   OR 
Fiih Kiev 
O'Bnlen Potatoei 
BAOCCJOU NoAmandy 
Pineapple ColeiHwi 
Salad BOA 
FAOited BAauniei 
AitoAted BeveAagti 

vo 



DINING  HALL  MENUS 

rUESDAV 
Aiioitzd fiaLt Jotcea 
WciMlu/Topping 
Bacon 
HOAA S So it Egg« 
Hot & Cold CeAial 
To.ut S Jam 
Ai6o>Lti.d BeueAoge-i 

WEDNESPAV 
Ai&onXzd fAiLct JulceA 
Scxcurblzd Eggt/Chzi&e. 
SpZCAJUUtJ Sulivt Rotti 
HaAd S So ^t Eggi 
Hot S Cold CzAzali 
Tout S Jam 
Aiio/Ltzd EzvzAagu 

miRSVM 
AAlonXzd fKiuX JwLcu 
fKuh FAUUX In Szaion 
Egg6 to Ofidzx 
Haih BJiexnt 
Hcuid S So it Eggi 
Toa&t i Jam 
Aitoitzd SevetdgeA 

Soup o^ The. Vau 
Rmbin Scmdixidi   OR 
Bee^ Uactvumi. 
Potato Chips 
VigeXablz Entxzz 
Mixed Vzgztablz Salad 
Salad Sax 
F.liUX Ban 
Aiiottzd Bzvznagzi 

Scup oi The Vay 
CkiZi Vog      OR 
Chicken TzlAazlnni 
VtgeXablz Entsizz 
Ucldo.ii Salad 
Salad SaA. 
Cookiu 
AiAottzd Bzvznagzi 

Soup oi Thz Vay 
Submasiinz SandMick   OR 
Tuna Noodlz CasieAclt 
CrAJ)n Sticks 
Vejgztablz Entxzz 
Salad BOA. 
Pudding 
AiioAXzd BeveJiagzi 

FR1VM 
Astoitzd fxuit Juices 
'■i English lluilin/Soiamblzd Eggs/ 

Sliced Ham/Che.ddaA.-Sutiss Sauce 
Ha-td 6 So it Eggs 
Hot 6 Cold CeAzal 
Toast 6 Jem 
AssoiXzd BzveAagzs 

Soup ci Thz Day 
Tacos  6 Toco BOA.    OR 
Twikzij Pot P-iz 
Vegztablz EntAtz 
Wextccn Cclzslaio 
Salad BOA 
Ice Oieam Novzltizs 
Assoitzd BzvzAages 

fiznch Vlp SandoicA   OR 
Ham 6 Chzzsz CasszAoCe~ 
V-irwzA Cut Potatozs 
BAUSSZI SpAouts 
AmbAoSia Salad 
Salad BOA 
CaAAot Cakz 
AssoAted BzveAagzs 

Baked Lasagne   OR 
Koast PoAk/PotaZozs/GAavif 
GOALLC tAtnch Bxead 
ButtzAzd Spinach 
FAuct Baol 
Salad BOA 
Ice Oieam SundaeA 
AssoAted BzvzAagzs 

CoAnish Camz Hen 
Rice Pilai 
ButtzAzd GAzzn Bean* 
StozzlheoAt. Salad 
QinnzA Rotls 
Salad BOA 
StAoubzAAy ChiHon Pie. 
AssoAted BzveAagzs 

Seajood Platz i loz. blhiting, 
ShAimp, Clam St-UpsT 

OR Units Cholcz 
TAznch FAIZS 
Italian VzgeXablejS 
Bzan SpAout Salad 
BtAAij CobbleA 
As soAtzd BevzAages 

O 


