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ABSTRACT 

PARINAZ JABAROUTI 

THE ENERGY AND NUTRIENT CONTENT OF BREAKFAST MEALS EATEN AT 
SCHOOL AND BREAKFAST MEALS EATEN AT HOME 

DECEMBER 2012 

Obesity has become a pandemic chronic issue in Western society. Of high concern for 

modern Western societies is the pediatric obesity epidemic. Different risk factors may 

affect the prevalence of childhood obesity including eating habits such as consumption of 

breakfast, a behavior that may contribute to long term success in weight maintenance. 

This study aimed to examine the energy and nutrient content of breakfast meals by its 

source (Home, School). Total daily intakes were compared with data from National 

Health and Nutrition Examination Survey (2001-2004, 2007-2008) reported by the 

United States Department of Agriculture. Analysis of variance (ANOV A) was carried 

out. Results indicated that there were statistically significant differences for the content of 

some micronutrients and food groups for breakfast meals eaten at home and breakfast 

meals eaten at school at the significance level of less than 0.05( P<0.05). There was no 

statistically significant difference for energy content of breakfast meals by the source 

(Home, School) at the P'S_ 0.05 level. 
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CHAPTER! 

INTRODUCTION 

Chronic diseases such as cardiovascular disease (CVD), diabetes, cancer, and the 

metabolic syndrome may have their origin in obesity. Therefore, research on the 

prevention of obesity has received a tremendous amount of attention due to the effect of 

obesity on an individual ' s personal and social life in general. Prevention is one of the 

most practical ways to decrease the prevalence of overweight and obesity. Diet is 

considered the best approach for obesity prevention, especially in children. It is possible 

to prevent or control overweight and obesity in childhood in order to decrease obesity 

later in life. Different dietary strategies may help in the prevention of obesity/overweight. 

Eating breakfast is considered as one of the recently suggested means for maintaining 

weight and decreasing the prevalence of obesity and overweight. 

Prevalence of Obesity 

Obesity has become a pandemic chronic situation in Western society. According 

to Centers for Disease Control (CDC)'s 2000 Body Mass Index (BMI)-for-Age growth 

charts, overweight is defined as a BMI (weight kg/height m2
) at or above the 85th 

percentile and lower than the 95 th percentile for children of the same age and sex. Obesity 

is defined as a BMI at or above the 95 th percentile for children at the same age and sex 

(Krebs & Jacobson, 2003 ). 
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Currently, approximately 100 million Americans are overweight (BMI2:25) or 

obese (BMI2:30) (Lopez & Kundson, 2012). In 2009-2010, 35.7% (over 78 million) of 

American adults were obese (Ogden, Carroll, Kit, & Flegal, 2012). Of high concern for 

modern Western societies is the pediatric obesity epidemic. The prevalence of childhood 

obesity has more than tripled since the 1960s, and 12.5 million (approximately 17%) of 

children and adolescents are obese in the United States today (Lopez & Knudson, 2012). 

In 2009-2010, the prevalence of obesity was 12.1 % among children aged 2-5 

years old, 18% among children aged 6-11 years old, and 18.4% among adolescents aged 

12-19 years old with 13.9% of them meet the adult ' s definition of obesity with a BMI at 

or above 30. Recent data from the CDC also indicate the prevalence of overweight and 

obesity increased for children younger than 5 years old across all ethnic groups 

(American Academy of Pediatrics, 2012). 

Contributing Factors 

Different risk factors may affect the prevalence of childhood obesity. Interaction 

between genetic, biological, environmental, psychological factors (mental disorders) and 

life style clearly are associated with childhood obesity (American Academy of Pediatrics, 

2012). In addition, food insecurity is much more prevalent among Mexican-origin 

households (18.7%) in the Texas border region compared with other regions (10.6%) of 

the United States (Sharkey, Nalty, Johnson, & Dean, 2012). 

Data from NHANES have consistently shown significant differences in obesity 

prevalence by race/ethnicity. In 2009-2010, 21.2% of Hispanic children and adolescents 
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and 24.3% of non-Hispanic Black children and adolescents were obese compared with 

14% of non-Hispanic White children and adolescents (Ogden et al. , 2012). 

Swinbum, Gill , and Kumanyika (2005) identified factors related to parents, 

family, and school as potentially significant obesity risk factors. Parental food choices 

can influence child food preferences, and eating habits, including consumption of 

breakfast, a behavior that may contribute to long term success in weight maintenance or 

skipping (Nicklas, Mayer, Reger, Beech, & Berenson, 1998). Home-related factors such 

as parenting practices including availability and accessibility of healthy food products at 

home, parental intake, and role modeling appear to be associated with children' s eating 

behavior (Lippevelde et al. , 2011 ). For example, data suggest that parent- reported 

barrier_s to their families eating fruit, juice, and vegetables are negatively related to a 

child' s fruit consumption (Cullen et al. , 2004). 

Since, children may consume approximately 33-47% of their daily dietary intake 

in the school food environment, school is a natural setting that can make an important 

contribution to the food intake of children (Mobley et al. , 2012). Targeting the 

environment to promote a healthy diet is a potentially effective plan, which can be 

implemented and initiated at home, preschool institutions, schools or after school care 

services (Dehghan, Akhtar-Danesh, & Merchant, 2005). 
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CHAPTER II 

REVIEW OF LITERATURE 

Breakfast Consumption and Weight Status 

It is well established that dietary factors may influence overall energy balance 

which can eventually affect body weight status. Breakfast eating is one aspect of diet 

proposed to play a role in the maintenance of a healthy body weight. Using data from 

adult participants in the National Weight Control Registry, Wyatt et al. (2002) reported 

that eating breakfast was a common characteristic of successful weight loss maintenance. 

Interestingly, these authors also reported no differences in energy intake between 

breakfast eaters and non-eaters. However, breakfast eaters reported slightly more physical 

activity than non breakfast eaters. Cho, Dietrich, Brown, Clark and Block (2003) reported 

that subjects who ate ready-to-eat cereals, cooked cereal, or quick meals for breakfast had 

significantly lower BMI compared to breakfast skippers and subjects who ate meats and 

eggs for breakfast. 

Tin, Ho, Mak, and Lam (2012) reported that both breakfast skipping and eating 

breakfast away from home predicted greater increases in BMI in childhood. 

Children/adolescents who skipped breakfast were shown to have 2 Z score higher BMI

for-age and also higher waist circumference than breakfast eaters. In addition the 

prevalence of obesity was higher for breakfast skippers than ready-to-eat cereal 

consumers in children/adolescents and higher in breakfast consumers than ready-to-eat 
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cereals consumers in adolescents (Deshmukh-Taskar, Nicklas, O 'Neil, Keast, Radcliffe, 

& Cho, 2010). A cross sectional study in Australian boys showed that forty-two percent 

of boys consumed ready-to-eat cereals, 38% did not consume ready-to-eat cereals. 

Twenty percent of them who skipped breakfast had higher BMI and waist circumference 

than those who did not skip breakfast (Grieger & Cobiac, 2012). 

Prevalence of Breakfast Consumption and Skipping 

About one in fourth United States secondary students do not eat any breakfast 

(Nanney, Olaleye, Wang, Motyka, & Klund-Schubert, 2011). Skipping breakfast among 

youth increases with age and is more common among those of lower SES (Nanney et al. , 

2011 ). Children require optimal nutrient intake to meet the basic demands of growth, 

development, and to perform well in school. Therefore, first of all, eating breakfast may 

lead to a reduction in hunger sensed later in the day, which can prevent overeating. 

Second, nutrients consumed at breakfast may help an individual to have better ability in 

performing physical activity (Wyatt et al. , 2002). 

The prevalence of breakfast consumption by children and adolescents in the 

United States has declined over time. Between 1965 and 1991 , breakfast consumption in 

three groups (preschoolers, children age 8 to 10 years old and adolescents) declined by 

5%, 9% and 13- 20%, respectively (Siega-Riz, Popkin, & Carson, 1998). International 

studies reported the prevalence of breakfast skipping was 20% for children and 31.5% for 

adolescents in 1999-2006 in the United States, as well as 10-25% for European children 

in 2009 (Szajewska & Ruszczyski, 2010). In Australia 8-26% of children were defined as 

breakfast skippers (Australian Bureau of statistics, 1998). In the Bogalusa Heart Study, a 
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significantly higher percentage of 10-year-old children who did not eat breakfast failed to 

meet two thirds of the nutrient reference standards for vitamin A, vitamin B6, vitamin D, 

riboflavin, folate , calcium, iron, magnesium, phosphorus, and zinc compared to those 

who ate breakfast (Nicklas, O'Neil, & Berenson, 1998). Veugelers and Fitzgerald (2005) 

showed that among students in grade 5, 3. 7% did not eat breakfast. These students were 

1.5 times (or 50%) more likely to be overweight compared to students who usually ate 

breakfast. A cross sectional study in Canada showed that 9.8% of children ate breakfast 

less than 7 days per week. These children were defined as breakfast skippers. Breakfast 

skippers' mean BMI increased as intake of energy, carbohydrates or servings of grain 

products increased; however, this was not the case for breakfast eaters (Dubois, Girad, 

Kent, Farmer, & Tatone-Takuda, 2008). 

Breakfast Choices and Dietary Intakes 

Little information on how breakfast choices are associated with dietary intakes is 

available. Siega-Riz et al. (1998) revealed that changes observed in breakfast 

consumption patterns over a 26-year period included the increased consumption of low

fat milk, ready-to-eat cereals and juices and decreased consumption of high-fat milk, 

whole grain breads and eggs. The overall result from the study conducted by Dubois et al. 

(2008) revealed that pre-school children who ate breakfast every day generally had more 

servings of vegetables, grain and milk products throughout the day in comparison to pre

school children who regularly or occasionally skipped breakfast (who consumed lower 

grams of protein and less energy from carbohydrates at breakfast meals, but more energy 

and macronutrients from snacks than breakfast eaters). Furthermore, Sjoberg, Hallberg, 
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Hogland, and Hulthen (2003) reported that children who skipped the breakfast meal 

consumed less fruit and vegetables and larger amounts of white bread, soft drinks, and 

sweets than those who did not. 

Approximately, 55 ,000 children in New Zealand did not eat breakfast on any 

given day. Breakfast provided 16% of New Zealand children's daily energy intake, one

third of calcium, iron, thiamin, riboflavin and folate intakes, and one-fifth of zinc intake 

(Mhurchu et al. , 2010). A study in New Zealand (2006) aimed to compare the impact of 

breakfast consumption on the nutrient intakes of children. It was reported that, in 

comparison to the children who ate breakfast, children who missed breakfast had 

significantly poorer nutrient intakes, including higher percentage of calories from fat 

(34.1 % versus 32.8% ), and lower intakes of dietary fiber (16 g/day versus 18. 7 g/day). In 

addition, children who consumed breakfast had better daily intakes of micronutrients 

such as calcium (788 mg vs. 650mg), iron (11.6 mg vs. 9.6 mg), zinc (10.2 mg vs.8.9 

mg), thiamin (1.8 mg vs. 1.1 mg), riboflavin (2.0 mg vs.1.4 mg) and folate (267 mcg vs. 

190 mcg) compared with children who did not consume breakfast (Wilson, Parnell, 

Wohlers, & Shirley, 2006). In another study, children who skipped breakfast consumed 

fewer grain, fruit and milk products than children who ate breakfast (Basiotis, Lino, & 

Anand, 1999). 

Sjoberg et al. (2003) showed that irregular consumption of breakfast versus 

regular breakfast consumption resulted in a lower intake of total protein, calcium, fiber, 

zinc, iron, and vitamin C. In addition, children with irregular breakfast consumption had 

a markedly higher intake of energy from sucrose than those with regular consumption. 
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Overall, the study reported that the mean daily intakes of energy, protein, fiber, calcium, 

and zinc were higher in regular breakfast consumers than breakfast skippers (Sjoberg, 

Hallberg, Hoglund, & Hulthen, 2003). 

School Meal Programs, the Solution? 

The United States Department of Agriculture (USDA) has set goals to make sure 

that all children, especially those with lower SES, have access to meals in order to meet 

their daily energy and nutrient requirements. The Food and Nutrition Service of the 

USDA regulates and monitors the nutritional quality of meals children receive through 

the school meal programs (Crepinsek, Gordon, McKinnet, & Condon, 2009). There are 

two School Meal Programs, which are classified as the National School Lunch program 

and the National School Breakfast program (SBP). These two programs play a major role 

in the diet of school aged children in United States (Gordon, Denvey, & Burghardt, 

1995). 

The latest nationally representative study of school meal programs that assessed 

both lunch and breakfast school meals was the first School Nutrition Dietary Assessment 

Study (SNDAS-1), completed in school year 1991-1992 (Gordon et al. , 2007). The school 

Nutrition Dietary Assessment Study-II, conducted in school year 1998-1999, found that 

schools had made important improvements in the nutritional quality of meals offered and 

served to children through the program (Fox, Crepinsek, Cannor, & Battagli, 2001). 

The SBP is a federally assisted meal program operating in public and nonprofit 

private schools and residential child care institutions. The SBP, originally instituted in 

1966 as a pilot project in response to evidence of malnutrition among children from low 
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income families , was made permanent in 1975 (Nanney et al. ,2011). This program was 

designed to ensure that breakfasts would provide approximately 20% to 25% of 

children' s daily nutritional needs (Crepinsek et al. , 2009). In 2010, over 11.6 million 

children received SBP meals. About 9.7 million received their meals free or at a reduced-

price (USDA, 2012). The Third School Nutrition Dietary Assessment Study (SNDAS-III, 

2004-2005) data showed that during the 2004-2005 school year only 17 .1 % of students 

overall participated in the SBP ( 23.1 % among elementary, 15.3% among middle, and 

10.1 % among high school students) (Nanney et al. , 2011). 

According to USDA' s recommendations, school breakfasts must meet the 

applicable recommendations of the Dietary Guidelines for Americans. These guidelines 

recommend that no more than 30% of an individual ' s calories come from fat and less 

than 10% from saturated fats. In addition, breakfasts must provide 25% of the 

Recommended Dietary Allowance (RDA) for protein, calcium, iron, vitamin A, vitamin 

C. 

Gordon et al. (1995) compared the breakfast intakes of eight vitamins (vitamin A, 

vitamin C, thiamin, riboflavin, niacin, vitamin B6, folate , and vitamin B 12) and five 

minerals ( calcium, iron, phosphorus, magnesium, and zinc), energy, macro nutrients, and 

cholesterol for students enrolled in the SBP with students who were not enrolled in this 

program. Intakes of riboflavin, calcium, phosphorus and magnesium were higher for the 

SBP participants than for the non participants. With the exception of zinc, intakes of all 

micronutrients were greater than 25% of the RDA for both groups. Intake of zinc was 21 

and 19 % of the RDA for SBP participants and non participants, respectively. However, 

9 



SBP participants had higher percentages of energy from fat, saturated fat and higher 

intakes of both cholesterol and sodium. Unlike SBP participants, non-participants' 

average intakes of saturated fat, cholesterol, and sodium were within the recommended 

ranges while their energy intake was only 19% of the RDA, which is below the target of 

one-fourth ( or 25%) of the RDA. Plus, there were no statistically significant differences 

in breakfast intakes of vitamin A, C, niacin, vitamin B6, B 12, folate , iron, or zinc. 

Friedman and Hurd-Crixwell (1999) calculated the nutrient intakes for students 

participating in the SBP, as well as the corresponding values the breakfast provided. They 

showed that menus met USDA's requirements for protein, calcium but not for vitamin C 

and energy. Also percentages of energy, fat , and saturated fat exceeded the 

recommendations. Actual intakes of protein and vitamin C met the USDA requirements, 

but the intake of calcium did not. Actual intakes of fat and saturated fat provided 31 and 

15% of energy, respectively. The intake of saturated fat was considerably higher than 

10% of energy which is more than USDA requirements, whereas the intake of fat was 

close to the requirement (30% of energy). 

In another study, it was demonstrated that, SBP participants consumed 

significantly more grams of fiber from grain-based foods and/or legumes than non

participants (Mobley et al. , 2012). In 2009, a study conducted by Condon et al. (2009) 

showed that 75% of SBP participants drank milk at breakfast, and almost two-third of 

SBP participants consumed 100% juice or some type of fruit at breakfast. 

Providing a convenient and healthy SBP menu is another means to improve the 

school breakfast program. A 1-week grab-n-go menu guided by the 2009 Institute of 
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Medicine's recommendations for school breakfast was developed in the study conducted 

by Nanney et al. (2012). This pilot study reported that expanding the SBP pick up 

location to the hallway and allowing in-classroom eating after school starts was 

acceptable to a wide range of stakeholders as well as significant increases in SBP 

participation by an average of 0. 70 days per week. In other countries there are other 

breakfast promotion programs offered to improve nutrient intakes of students. For 

instance in Israel, a program named ' Fit Me ' which was a non-branding program in 

schools, targeted children of a wide ranges of ages (Eilat-Adar, Koren-Morgan, Siman

Tov, Livne, & Altmen, 2011). The aim of the program was to promote eating healthy 

breakfast and lead to a healthy lifestyle. This program was started in 2002. In 2007, it 

became the main program in educating healthy lifestyle in school through the Ministry of 

Education. 

Making universal-free school breakfast available to students in elementary 

schools has been shown to increase serving intakes of fruits and dairy products, intakes of 

calcium, magnesium, and phosphorus and decrease the number of servings of red meat 

and eggs, which may lower cholesterol and sodium intake. However, 24-hour intakes of 

these three nutrients and cholesterol were not altered by participation in the SBP 

(Crepinsek, Singh, Bernstein, & Mc Laughlin, 2006). In addition, a significantly lower 

BMI for non-Hispanic White students, but not Hispanic and Black non-Hispanic students, 

was observed in SBP participants compared to non participants (Gleason & Dodd, 2009). 
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Problem Statement 

The high prevalence of obesity in children in the Unites States is of concern. 

Skipping breakfast in children is associated with poor indices of adiposity. Therefore, it 

seems prudent to promote the consumption of breakfast for this population. Breakfast can 

be obtained through either the SBP or by other means such as home sources. School 

Breakfast Programs are designed to provide nutritious well balanced breakfast meals. 

There is limited information in the literature comparing the nutritional value of SBP with 

that of other sources of breakfast. 

N oil Hypothesis 

The hypothesis of the study is that there will be no difference in energy and nutrient 

content of school breakfast meals (Breakfast served by school in cafeteria) compared 

with home breakfast meals (Breakfast eaten at home with foods at home). 
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CHAPTER III 

METHODS AND MATERIALS 

Data for the study entitled "Exploring strategies to increase breakfast consumption 

in middle school", collected from 337 children aged 11 to 14 years during January to May, 

2008, will be used in this study. The Principal Investigator for the study was Karen Cullen, 

Dr PH, RD. Participants were recruited from four middle schools, regardless of their gender 

and ethnic background. Recruitment letters with informed parental consent and student 

assent forms were available for students in the cafeteria to take home to parents. Research 

staff collected the signed forms from each school. 

Total Dietary Intake 

Four 24-hour dietary recalls occurred on randomly selected, nonconsecutive days, 

including both week days and weekend days. Interviewers received certification to 

conduct Nutrition Data System for Research (NDSR- 2008) in order to obtain a record of 

all foods and drinks consumed (Nutrient Coordinating Center, University of Minnesota 

nutrition calculation software program). Dietary intake interviewers used the multiple pass 

method and probing per NDSR guidelines. Two-dimensional food models were sent 

to participants to be used as portion size aids. All recalls were reviewed by a senior 

dietitian with experience in quality review. Dietary intake training for the interviewers 

included practice on using tools for portion-size estimation, quality control, and focusing 
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on reporting food items. Detailed information on the consumption of food and beverages 

was collected using standard protocols of the NDSR. 

Procedure 

Upon receipt of the signed parental consent, students completed four 24-hour 

dietary recalls via telephone call by previously trained dietitians. The source of the meal 

was also recorded (school, home). Energy, nutrients, and food group' s intakes for breakfast 

by meal sources (home, school) were calculated by using NDSR software program for each 

student for each day of week. Required energy and nutrient intakes were first compared to 

the guidelines for SBP including energy, protein, dietary fiber, vitamin C, calcium, iron, 

and sodium, percentages of calorie from fat, saturated fat, vitamin A, fruits , vegetable, 

grains, milk, and meat / meat alternatives. Finally intakes were compared by source 

(breakfast at home or at school) by using Analysis of Variance (ANOV A). Values for 

breakfasts considered as independent observations in ANOV A. Also, intakes were 

compared by race/ethnicity (White, Black, Hispanic, and Other) by using post hoc 

ANOV A test. The level of significance was set at less than 0.05 (P < 0.05). All data were 

analyzed using Statistical Package for the Social Sciences (SPSS) for windows (Version 

19, 2009, SPSS Inc, Chicago, IL). 
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CHAPTER IV 

RESULTS 

337 participants initiated the study. Not all consented students completed 24-hour 

recalls but 309 of them did so 28 students classified as missing data. Based on 309 

participants, approximately, 45% of students were boys while about 52.5% were girls. 70% 

of the participants were Hispanic, 19. 7% were White, 7 .1 % of participants were Black and 

2.6% of subjects belonged to Other & Asian ethnicity. Out of 309 participants, 204 were 

eligible for free or reduced price meals (60%). 

Table 1 
Demographic and Baseline Characteristics of the Participants 

Variable Frequency % 
Gender 

Boys 141 
Girls 162 
Missing 6 
Total 309 

Race/ethnicity 
White 61 
Black 22 
Hispanic 213 
Other & Asian 8 
Missing 5 
Total 309 

Eligible for free or reduced price meals 
Yes 204 
No 99 
Missing 6 
Total 309 

Note. 309 participants completed 24-hour recalls 
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45.6 
52.4 
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19.7 
7.1 

68.9 
2.6 
1.6 

100.0 

66.0 
32.0 
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100.0 



Table 2 
Average Daily Dietary Intake from n=309 Middle School Student 

Dietary component Mean Standard 

deviation 

Energy (kcal) 1833.72 485.55 

Protein (g) 71.06 20.51 

Dietary fiber (g) 12.54 4.55 

Vitamin C (mg) 73.52 43.94 

Calcium (mg) 930.40 367.42 

Iron (mg) 13.69 4.70 

Sodium (mg) 3103.83 917.74 

% energy from fat 33.16 4.37 

% energy from saturated fat 11.97 1.95 

Vitamin A (mcg-RE) 157.56 140.89 

Total sugar (g) 116.17 37.41 

Fruits (servings) 1.35 1.01 

Whole grains (servings) 0.99 0.82 

Other grains (servings) 5.19 1.99 

Desserts (servings) 0.58 0.61 

Vegetable (servings) 1.14 0.76 

Total milk (oz) 10.27 7.24 

Total-meat/ cheese (servings) 5.07 1.93 

Note. *RE= Retinol Equivalent 

Table 2 shows four-day mean energy and nutrient intakes, with equal weighting 

for each of the four days of dietary recall, calculated for each child for total energy (kcal), 

protein (g), dietary fiber (g), vitamin C (mg), vitamin A (mcg-RE), calcium (mg), iron 

(mg), sodium (mg), percentage of energy from fat and saturated fat (SFA), total added 

sugar (g), fruit (servings), grains (servings), vegetables (servings) and total milk (oz). 
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Table 3 
Comparing Required Nutrients and Food Group 's Standards for Traditional Meal 
Pattern (K-12) and Mean Content of School Breakfast Meals (SBM), Home Breakfast 
Meals (HEM), and Overall Intake of 309 Students in the Current Study 

Dietary component SBM 

Energy (kcal) 307.65 

Protein (g) 10.22 
Calcium (mg) 211.80 
Iron (mg) 2.76 
Vitamin A (RE*) 157.56 
Vitamin C(mg) 25.16 
% of energy from fat 22.76 
% of energy from 8.54 
saturated fat 

Energy and nutrients/meal 
HBM Overall mean 

[ntake 
323.15 315.88 

10.05 10.13 
257.41 236.03 
4.67 3.78 
260.89 212.45 
22.60 23.80 
24.83 23.86 % 
10.48 9.57% 

Total meat/meat 0.50 0.20 0.34 
alternative ( cheese/ 
yogurt/ eggs/nuts) 
(servings) 

Traditional meal 
pattern (K-12) 
554 

10 
257 
3.0 
197 
13 
<30% 
< 10% 

Juice/fruit/vegetable 0.83 0.40 0.60 0.50 
(servings) 
Milk (fluid oz) 4.10 4.36 4.23 8 

Note. The grams of fat in total fat and saturated fat will vary depending on the calorie level. 
Values in Grade K-12 standard are reprinted from: 
http: //www. fns. usda.gov /tn/resources/men uplanner _ chapter2. pdf 
*RE= Retinal Equivalent 

Table 3 compares Traditional Meal Pattern (K-12 grade) required nutrient and food 

group standards with the amount of nutrients in overall intakes, home breakfast meals, and 

school breakfast meals consumed in the current study. Data analysis showed that school 

breakfast meals (SBM) had a higher content of protein (g), vitamin C (mg), and 

juice/fruit/vegetable (servings) compared to K-12 standards. Home breakfast meals had 

approximately the same contents of protein (g) and calcium (mg) comparing to K-12 

standards but contents of vitamin A (RE) and vitamin C (mg) were higher for breakfast 

meals eaten at home compared with K-12 standards. Overall intakes of protein (g), 
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percentage of calorie from fat and SFA were approximately close to K-12 recommended 

amounts. However, the students in this study did not consume the recommended amounts 

of energy of breakfast. 

Energy and Nutrients Consumed at Breakfast by Source (Home, School) 

A one-way analysis of variance (ANOV A) was conducted to compare the effect of 

breakfast source (Home, School) on energy and nutrient intakes using data from a total 834 

breakfast meals (breakfasts meals at home= 443 , breakfasts meals at school= 391) without 

controlling for gender or ethnicity. There was a significant effect of source on the intake of 

total dietary fiber (g) at the P:::. 0.05 for breakfast eaten at home [(F (1 ,832) =23.77, 

P=0.00)] (Table 4). The breakfast meal eaten at home had more grams of total dietary fiber 

(mean± SD) than breakfast meal eaten at school [(1.99±1.98 vs. 1.45±0.95)]. In addition, 

differences were reported in the intakes of calcium [(F(l ,832)=14.24, P=0.00)] , iron 

[(F(l ,832)=53.64, P=0.00)] , percentage of energy from fat [(F(l ,832)=5.39, P=0.02)] and 

saturated fatty acids (SF A)[(F(l ,832)=20.62, P=0.00)] , total vitamin A[(F(l ,832)=56.54, 

P=0.00)] , fruits/juices[(F(l ,832)=73.37, P=0.00)] , fruit only[(F(l ,832)=13.96, P=0.00)] , 

whole grains[(F(l ,832)=25.50, P=0.00)] , sweetened beverages[(F(l ,832)=31.95, P=0.00)] , 

total vegetables [(F(l ,832)=0.49, P=0.00)] , cheese[(F(l ,832)=8.31 , P=0.00)] , and total 

meat-dairy[(F(l ,832)= 8.31 , P=0.00)] (Table 4). Overall, breakfast meals eaten at home 

had higher content of dietary fiber, calcium, iron, percentage of calorie from fat and SF A, 

vitamin A, whole grains, other grains, sweetened beverages than breakfast meals eaten at 

school. In addition, eating breakfast at home resulted in lower intakes of fruit/juice, 
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vegetables, cheese, and meat/dairy comparing to breakfast meals eaten at school. There 

were no statistically significant differences found in the intakes of energy, sodium, total 

milk, and yogurt. 

Table 4 
Energy, Nutrient, and Selected Food Group Consumed at Brealifast by Source 
(Home, School) 

Breakfast's Source [(Mean± SD 3
)] 

Dietary component Breakfast at Breakfast at P value 
home school 

Energy (kcal) 323.15±185.46 307.65±161.43 0.20 

Total protein (g) 10.05±7.68 10.22±7.01 0.75 

Total dietary fiber(g) 1.99±1.98 1.45±0.95 0.00 

Vitamin C (mg) 22.60±36.51 25.16±22.26 0.23 

Calcium (mg) 257.41±173.97 211.80±174.49 0.00 

Iron (mg) 4.67±4.50 2.76±2.67 0.00 

Sodium (mg) 437.8± 413.96 434.26±300.63 0.89 

% calories from fat 24.83±13.16 22.76±12.52 0.02 

% calories from SF A 6 10.48±6.53 8.54±5.76 0.00 i 

Total vitamin A REc (mcg) 260.89±23 7 .28 157.56±140.89 0.00 ,. 

Fruits/juices (servings) 0.39±0.84 0.80±0.44 0.00 

Fruits only (servings) 0.07±0.28 0.01±0.09 0.00 

Whole grains (servings) 0.32±0.67 0.13±0.30 0.00 

Other grains (servings) 1.16±1.17 0.82±0.78 0.00 

Sweetened beverages (oz) 0.74±2.58 0.00±0.00 0.00 

Desserts (servings) 0.15±0.50 0.16±0.41 0.79 

Total milk ( oz) 4.36±4.05 4.10±4.47 0.38 

Total vegetables (servings) 0.01±0.06 0.03±0.10 0.00 ,. 

Yogurt (servings) 0.01 ±0.09 0.00±0.04 0.08 

Cheese (servings) 0.03±0.14 0.06±0.12 0.00 . 

Total meat-dairy( servings) 0.16±0.51 0.44±0.61 0.00 
Note. Total number of breakfasts at home was 443 and the number of breakfasts at school 

was 391. Gender and ethnicity were not controlled. 
3SD= Standard deviation. bSF A= Saturated fatty acids. cRE= Retinol Equivalent. 

* Amounts are significant according to the P~ 0.05. 
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Energy and Nutrients Consumed at Breakfast by Gender (Boys, Girls) 

By using a one-way between subjects (ANOV A), the influence of gender on 

nutrient intakes was assessed (Table 5). Ethnicity and source of breakfast were not 

controlled. It was found that mean± SD of energy consumption (kcal) for boys was 

significantly higher compared to girls [(346.87 ± 186.71 vs. 292.21±168.09, P :::;0.05)]. 

Intakes of protein (g) and dietary fiber (g) were higher in boys [(11.51±8.18 vs. 8.81±6.34 

and 1.85±1.40 vs. 1.62±1.76, P:::;0.05)] while the intake of calcium was significantly higher 

[(263.26±178.62 vs. 202.56±166.71 , P=0.00)] in boys compared to girls. Boys had a higher 

intake of sodium (mg) [( 487.55±400.41 vs. 398.17±343.34, P=0.00)] and total vitamin A 

(mcg-RE) [(238.69±224.71 vs. 186.46±178.85)] than girls. 

Girls had a higher intake of whole grains (servings) than boys [(0.27±0.57 vs. 

0.18±0.49, P=0.01)]. Overall, boys had higher intakes of energy (kcal), total protein (g), 

dietary fiber (g), calcium (mg), sodium (mg), total vitamin A (mcg-RE) and more servings 

of total milk, cheese, and total meat-dairy (P:::; 0.05) than girls. 

Energy and Nutrients Consumed at Breakfast by Ethnicity/Race (White, Black, 

Hispanic, and Other & Asian) (without controlling Gender or Source of Breakfast) 

There was a significant effect of race/ethnicity on the intakes of total vitamin A [(F 

(3 ,830) =3.31 , P=0.02)] , fruits/juices [(F (3 ,854) = 4.54, P=0.00)] , other grains [(F (3 ,854) 

= 2.58, P=0.05)] , and sweetened beverages [(F (3 ,854) = 4.54, P=0.00)] for the four 

demographic groups (Table 6). 
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Table 5 
Energy, Nutrient, and Selected Food Groups Consumed at Breakfast by Gender 
(Boys, Girls) 

Gender [ (Mean ± SD a)] 

Dietary component Boys Girls P value 

Energy (kcal) 346.87± 186. 71 292.21± 168.09 0.00 

Total protein (g) 11.51±8.18 8.81±6.34 0.00 

Total dietary fiber (g) 1.85±1.40 1.62±1.76 0.03 

Vitamin C (mg) 24.10±31.61 23.29±30.23 0.70 

Calcium (mg) 263.25±178.62 202.56±166.71 0.00 " 

Iron (mg) 3.88±3.93 3.61±3.73 0.31 

Sodium (mg) 487.55±400.41 398.17±343.34 0.00 

% calories from fat 24.96±12.76 23 .62± 13. 72 0.14 

% calories from SF A 5 9.98±6.04 9.39±6.70 0.18 

Total vitamin A REc (mcg) 238.69±224.71 186.46±178.85 0.00 

Fruits/juices (servings) 0.55±0.69 0.60±0.75 0.25 

Fruits only (servings) 0.04±0.19 0.04±0.23 0.95 

Whole grains (servings) 0.18±0.49 0.27±0.57 0.01 

Other grains (servings) 1.15±1.07 0.87±0.97 0.00 ,, 
Sweetened beverages ( oz) 0.54±2.43 0.33±1.69 0.14 

Desserts (servings) 0.15±0.52 0.18±0.48 0.53 

Total milk ( oz) 4.76±4.51 3.55±3.87 0.00 

Total vegetables (servings) 0.02±0.08 0.01±0.08 0.20 

Yogurt (servings) 0.01±0.06 0.01±0.07 0.94 

Cheese (servings) 0.05±0.14 0.03±0.12 0.05 

Total meat-dairy (servings) 0.38±0.79 0.23±0.48 0.00 

Note. Boys N=423 and Girls N=43 5. 
Source of breakfast and ethnicity were not controlled. 
3SD= Standard deviation 
bSF A= Saturated Fatty acids. 
cRE= Retinol Equivalent. 
* Amounts are significant according to the P :S 0.05. 
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Table 6 

Energy, Nutrient, and Selected Food Groups Consumed at Breakfast by Ethnicity/Race 
(White, Black, Hispanic and Other) 

Race/Ethnicity 
Mean± SD a 

Nutrients White Black Hispanic Other p 
& Asian value 

Energy 332.13±194.17 353.77±176.53 313.85±177.06 270.66± 136.13 0.11 
(kcal) 

Total 10.56±7.02 11.50±8.18 9.89±7.47 9.72±6.39 0.30 
protein(g) 

Total 1.93± 1.64 1.75± 1.30 1.68± 1.63 1.61±1.12 0.36 
dietary 
fiber ( o) 
Vitamin C 20 .20±35.58 19.86±20.50 25.32±30.50 17.69±31.31 0.12 
(m) 
Calcium 253.72± 177.96 250.73± 168.73 22 6. 1 2± 1 7 6. 1 7 201 .89± 146.17 0.19 
(mo) 
Iron (mg) 4.08±4.08 4.11±3.06 3.59±3.79 4.31±4.89 0.33 

Sodium 493.07±429.70 471.46±344.23 428.25±366.22 379.80±274.16 0.18 
(mg) 

% Calories 24.87± 13.55 24 .67±12.72 23.91±13.30 27.99±11.92 0.40 
from fat 

% Calories 9.61±5.92 10.42±6.52 9.48±6.43 12.68±6.98 0.06 
from SFAb 
Total 255.48±23 I .19y 223.44± l 57.28 202.98±204.30x 157.82± 118.75x 0.02 
vitamin A 
(mcg-RE) 

Fruits/ 0.33±0.72 X 0.68±0.61 Y 0.63±0.72 Y 0.57±0.73 0.00 
JU Ices 
(servinos) 
Fruits only 0.07±0.29 0.04±0.18 0.03±0.20 0.00±0.01 0.17 
(servings) 

Whole 0.25±0.56 0.27±0.60 0.21±0.52 0.26±0.58 0.77 
grams 
(servings) 

( continued) 
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Table 6 ( continued) 

Nutrients 

Other grains 
(servings) 

Sweetened 
beverages 
(oz) 

Desserts 
(servings) 

Total milk 
(oz) 

Total 
vegetables 
(servings) 

White 

1.18± 1.22 Y 

0.97±3.40 y 

0.13±0.42 

4.17±4.52 

0.01 ±0.05 

Race/ Ethnicity 
Mean± SD 

Black 

0.99±0.87 

0.25±1.47 X 

0.17±0.45 

4.90±4.21 

0.03±0.16 

Hispanic Other & P value 
Asian 

0.98± 1.00 X 0.67±0.66 X 0.05 

0.34± 1.69 X 0.00±0.00 X 0.00 

0.18±0.53 0.04±0.19 0.36 

4.06±4.20 3.85±3.65 0.46 

0.02±0.07 0.03±0.12 0.32 

Yogurt 0.02±0.12 0.02±0.09 0.00±0.05 0.00±0.00 0.08 
(servings) 
Cheese 0.03±0.13 0.04±0.13 0.04±0.13 0.04±0. 16 0.68 
(servings) 
Total meat- 0.34±0.97 0.32±0.55 0.29±0.57 0.29±0.48 0.89 
dairy 
(servings) 

Note. The total number of breakfast meals consumed by four mentioned ethnicities 
was 858 and in each race groups were: White: 158, Black: 71 , Hispanic: 602, and 
Other & Asian: 27. 
Source of breakfast and gender were not controlled. 
aSD= Standard Deviation 
bSF A =saturated fats 
* Results are significant (P~ 0.05) 
x, Y Values within columns and categories with different subscripts are significantly 
different between the specific category. 

Post hoc comparisons using Fisher's Least Significant Difference (LSD) test were 

conducted to detect between group differences. According to the results of post hoc test, the 

mean intake (in mcg-RE) of total vitamin A for White participants (M=255.48) was 

statistically higher (P=0.02) compared to Hispanic (M = 202. 98) and Other & Asian 

participants (M= 157.82). 
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Also, the values for fruit/juice servings/day was lower in White participants 

(M=0.33) compared to Black (M=0.68, P~0.05) and Hispanic (M=0.63 , P~0.05) 

participants. Use of a post hoc test showed that White participants had a higher intake 

(servings) of other grains (M=l.18) compared to Hispanic (M=0.98, P=0.03) and Other & 

Asian (M=0.67, P=0.02) participants. 

The post hoc test revealed a marked difference in the sweetened beverage 

consumption ( oz/breakfast meal) among different groups. White participants consumed 

higher amounts of sweetened beverages (M=0.97, P=0.02) compared to Black (M=0.25 , 

P=0.01), Other & Asian (M=0.00, P=0.02), and Hispanic (M=0.34, P=0.00) participants. 
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CHAPTER V 

DISCUSSION 

This study compared the energy, nutrient, and food groups content of breakfast 

meals eaten at home with school breakfast meals among 309 children aged 11-14 years 

old. Results indicated that there was no statistically significant difference in energy 

content but there were differences between nutrient content of school breakfast meals and 

home breakfast meals. Therefore, the null hypothesis that there will be no differences in 

energy and nutrient content of school breakfast meals compared with home breakfast 

meals can be rejected. 

The United States Department of Agriculture, Economic Research Service (ERS) 

compared food consumption in 2003-04 to the recommendations put forth in the 

2005 Dietary Guidelines for Americans. Data on where food is obtained are used to 

divide food into two categories (at home and away-from-home food including school). In 

addition, food consumption in terms of the Dietary Guidelines for Americans ' groups is 

reported for all sources and the total U.S. population, as well as by food source, children 

age 2-19 years old, and adults age 20 years old and older (USDA, 2011 ). 

Compared with the results which were reported in the ERS daily intake of food 

(2003-2004) for children age 2-19 years old, students in our study had lower daily energy 

intake (kcal) (1833.72 vs. 2065.00), total vegetables (servings) ( 1.14 vs. 1.17), total 

grains (servings) ( 6.18 vs. 6.83), and total milk (cup) (1.28 vs. 2.26). However, higher 

25 



intakes of total meat (oz) (5.07 vs. 4.30) and whole grains (servings) (0.99 vs. 0.49) were 

observed in students in this study. 

SNDA-III reported that students who participated in the SBP had better intakes of 

energy and nutrients compared to non-participants (Gordon et al. , 2007) while results 

from the current study revealed quite the opposite for some nutrients and food groups and 

there was no effect on energy for the current study. In the current study, breakfast meals 

eaten at home had higher content of total dietary fiber, calcium, iron, vitamin A, whole 

grains, other grains, sweetened beverages than meals eaten at school. Moreover, breakfast 

meals eaten at home had higher percentage of energy from fat and SF A breakfast meals 

compared with breakfast meals eaten at school. In addition, eating breakfast at home 

resulted in lower intakes of fruit/juice, vegetables, cheese, and meat/dairy compared to 

eating breakfast at school. There were no statistically significant differences found in the 

intakes of energy, total protein, vitamin C, sodium, total milk, yogurt, and servings of 

desserts. 

Table 7 is the combination of data from NHANES 2001-2004 and NHANES 

2007-2008 for nutrients and different food groups. The values for NHANES are the 

average amounts among males and females. In addition, it compares the mean intakes of 

energy and nutrients of 309 middle school age children of the current study with the 

mean intake of energy and nutrients consumed by 8529 individuals from both sexes 

among individual aged12-19 years old (NHANES 2007-2008) and 9-13 years old 

children (NHANES 2001-2004). 
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Table 7 
Total Daily Mean Energy and Nutrient Intakes of Our Participants Compared 

with NAHNES (2001 -2004, 2007-2008) Participants 
Nutrients Study participants NHANES ' participants 

Energy (kcal) · 1833.7 2141.5 

Protein (g) 71.0 78.1 

Total dietary fiber (g) 12.5 14.1 

Total fat "' 33.1 34.03 

Total SFA 11.9 11.43 

Vitamin A (mcg-RAE) 565.3 604 

Vitamin C (mg) "' 75.5 80.2 

Calcium (mg) 930.4 1025 

Iron (mg) 13 .6 15.2 

Sodium (mg) 3103.8 3501.5 

Total fruits (servings) 1.3 1.1 

Total vegetables (servings)"' 1.1 1.6 

Total grains (servings) 5.1 6.9 

Whole grains(servings) """ 0.9 0.6 

Total meat/meat 5.0 5.4 
alternatives ( oz) ** 

Milk (oz) 10.2 8.8 

Added sugar (tspc)"' 116.1 22 .2 

Notes. Number of participants from both sexes in NHANES (2007-2008) was 
8529. 
3In order to calculate values of percentage of calorie from fat and SF A for 

NHANES amounts we used total fat x9/total calorie. 
bl cup= 8oz. Therefore, 1.1 cup will be 8.8 oz while 
cTsp= Table spoon. 
*Data from NHANES 2007-2008 for children 12-19 years old was reprinted 
from: 
http: //www.ars.usda.gov/SP2UserFiles/Place/ 12355000/pdf/0708/Table _ 1 _NIN_ G EN_ 
07.pdf 
**Data from NHANES 2001-2004 children 9-13 years old was reprinted from 
National Cancer Institute: 
http: //www.riskfactor.cancer.gov/diet/usual intakes/pop/ 
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According to Table 7, the average intakes of energy, protein, total dietary fiber, 

total fat, vitamin A, vitamin C, calcium, iron, sodium, total vegetables, total grains, and 

meat/meat alternatives were lower in individuals participating in the current study 

compared to participants in NHANES studies (2001-2004, 2007-2008), while the average 

intakes of total SF A, total fruits , whole grains, total milk, and added sugar were higher in 

the current participants. 

Overall, in this study breakfast consumption ( either at home or at school) resulted 

in lower intake of energy (kcal), calcium (mg), percentages of energy from fat and 

saturated fat, total meat, and milk ( oz) but more servings of juice/fruit/vegetable, protein 

(g), vitamin A (mcg-RAE), iron (mg), and vitamin C (mg) compared to Standards for 

Traditional Meal Pattern (K-12). Not eating the whole breakfast meal offered at school to 

children participating in SBP in the present study may result in lower amount of energy 

intake compared to K-12 standard. 

In addition, the results from the present study were compared with those from 622 

middle school students who participated in SBP (SBP participants were 127 vs. 495 non

participants) reported in SNDAS-III (2004-2005) (Gordon et al. , 2007). This comparison 

revealed that SBP participants in SNDAS-III were more likely made of non-Hispanic 

black ethnicity (30% of SBP participants). Fifty nine percent of participants were male 

and 41 percent were female , and three-quarter of SBP participants received free or 

reduced-price meals. 

Compared to SBP in SNDA-III, the SBP meals in the current study provided 

lower mean intakes of energy (kcal) (1833.72 vs. 2184), protein (g) (71.06 vs.75), dietary 

28 



fiber (g) (12.54 vs. 14.1), vitamin C (mg) (73.52 vs. 84), calcium (mg) (930.40 vs.1116), 

iron (mg) (13.69 vs. 14), sodium (mg) ( 3103.83 vs. 3445), vitamin A (mcg-RE) (150.22 

vs. 272), and percentage of calorie from fat and saturated fat as well as lower mean 24-

hour intakes for energy and nutrient intakes. 

Limitations 

There were some limitations for this study which might have affected the results. 

First of all, self-report of diet depended on accurate recall but there may have been under 

or over estimation of portion sizes. Second, unlike previous studies with usually one 24-

hour recall, in the current study more than one 24-hour recall was applied in order to 

collect data. Therefore, participants could fall into categories (Home, School) more than 

one time which can bias the results. Thirdly, because of the limited sample size, the 

results of the current study may not be generalizable to the whole population of middle 

school students. Researchers did not assess the SBP offerings. Interestingly, the results of 

the study showed that breakfast eaten at home provided higher intakes of some nutrients. 

Fourth, skipped breakfast meals were not considered in this study. 

Last but not least, in this study we assessed nutrients and energy content of 

breakfast meals from two specified source (Home, School) for students (who ate 

breakfast at home environment and those who ate meals from SBP at school).Therefore, 

other sources were not considered. Also, our participants were selected from just four 

middle school grades which prevent us to generalize the results to whole population of 

middle school children. In addition, duration of the study was not long enough to make a 

conclusion for entire middle school aged children. 
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CHAPTER VI 

CONCLUSIONS AND FUTURE RECOMMENDATIONS 

Data from the current study indicated that neither home breakfast meals nor 

breakfast meals eaten at school met all nutrients of food group guidelines. Interventions 

that promote healthy breakfast foods are needed. Data from the current study indicated 

that breakfast meals eaten by middle school students at school provided greater amounts 

of some food groups. Home breakfast meal provided greater amounts of some nutrients 

such as dietary fiber, calcium, iron, vitamin A, whole grains, and other grains than 

breakfast meals eaten at school. This might be due to the effect of parents ' monitoring of 

children' s eating behavior, providing palatable foods with higher nutrient values, and a 

better environment for serving breakfast. There were no statistically significant differences 

found in the intakes of energy, sodium, total milk, and yogurt for the two types of breakfast 

source (Home, School). 

However, breakfast meals eaten at home provided lower amounts of fruits/juices, 

vegetables, cheese, and meat/dairy and higher amounts of sweetened beverages, as well as 

a higher percentage of energy from fat and SF A than breakfast eaten at school. 

Explanations for this matter are, first of all, compared to SBP menus, more expanded 

variety of food choices are available at home which can include low nutrient content value 

foods such as sweetened beverages and greasy snacks like chips as well. Secondly, 

accessibility of different food choices at home can affect eating patterns. Unlike home there 
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is a fixed meal prepared at school as breakfast meal. Also, amounts of fat and saturated fat 

are limited in school breakfast meals to 30 and 10%, respectively of energy. Thirdly, eating 

breakfast in group at school can modify bad eating habits such as less consumption of fruits 

and vegetables. Last but not least, because of the expenses, families might prefer to spend 

money on more quantities of foods but not high quality ones such as fruits and vegetables 

which might be more expensive. Therefore, fruits and vegetables intakes might be higher at 

school compared with home breakfast meals. 

Future research should include larger samples from more middle schools with 

more diverse student populations. In addition, future studies, should specifically mention 

the source of the meal in order to lessen the confusion of where the meal was consumed 

(at school or brought from home and eaten at school/at home or taken from school and 

eaten at home). Furthermore, more food categories and groups should be analyzed in the 

future studies. Since mostly children are reluctant to consume vegetables because of the 

taste, future studies should focus on methods in order to increase the consumption of 

vegetables. Hiding vegetables in more palatable foods or making fruit salads dressed with 

vitamins fortified jelly are ways which may help to increase the consumption of 

vegetables and fruits. Eating in group can encourage children to eat more vegetables and 

fruits. 

Moving salad bars into school can improve children' s tendency toward vegetable 

and fruit's consumption (Harris et al. , 2012). "When food is fresh and user-friendly, 

when the salad bar smiles with colors and varieties, kids don ' t have to be coerced into 
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eating" (Olsen,2007). Future studies should analyze why breakfast meals are skipped as 

well. Focusing on etiology of skipping meals can improve prevention strategies. 

Studies have shown that nutrition education can improve children's food choices. 

It has been reported that parents who had some nutritional education background 

provided foods of better nutrient content. Therefore, it is useful to compare the nutritional 

value of breakfasts provided at home by parents with nutrition education with breakfasts 

provided by those without nutrition education in order to see the effect of nutrition 

education on parent's food choice selections. 
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