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ABSTRACT 

SAMAR ABUMAHAIMEED 

DIFFERENCES IN DAILY DIETARY INTAKE BETWEEN STUDENTS WHO EAT 
AT LEAST ONE MEAL IN RESTAURANTS AND STUDENTS WHO DON' T 

EAT IN RESTAURANTS 

DECEMBER 2012 

Studies indicate that eating away from home is associated with childhood obesity. This 

study examined the difference between away from home meals and home meals. Students 

aged 11-14 years old were recruited from four middle schools in the Houston area and 

completed four 24-hour recalls in 2008. They were divided into 2 groups by meal source: 

those who ate all meals at home and those who ate at least one meal away from home. 

Intakes were compared using ANOVA, and y:. The level of significance was P< 0.05. 

There were few differences between groups for micronutrient and macronutrient intakes, 

but students who consumed at least one meal away from home had lower quality intakes 

than the other group. Limitations include using one retrospective method to collect data, 

and the majority of students recruited being Hispanics and from low income families. 

Interventions that help youth select healthy food choices away from home are needed. 
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CHAPTER I 

INTRODUCTION 

Childhood obesity is becoming epidemic; overweight and obese children tend to 

become overweight or obese adults, which may bring health challenges (Sekhobo, 

Edmunds, Reynolds, Dalenius, & Sharma, 2010). Overweight is defined as a body mass 

index (BMI [kg/m2
]) at or above the 85th percentile for children of the same age and sex. 

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

sex (Krebs & Jacobson, 2003). Childhood obesity may lead to the development of 

metabolic syndrome in the adulthood, which may lead ultimately to diseases such as 

diabetes type 2 and coronary heart diseases (Sun et al. , 2008). Recent data from the 

National Health and Nutrition Examination Survey (NHANES) reveal that the prevalenc_e 

of obesity in children and adolescents was 16.9 % in 2009-2010, which is similar to the 

prevalence in 2007-2008 (Ogden, Carroll, Kit, & Flegal, 2012). 

Based upon the prevalence data from the NHANES collected between 1970s and 

2004, it has been projected if the trends of increasing obesity rates continue that by 2030, 

86.3% of all adults will be overweight or obese and that 51 % will be obese, with African 

American women and Mexican American men being most affected. In children, the 

prevalence of obesity has been projected to be 30%. It has been also estimated that the 

health care costs associated with obesity would be substantial _(15.8-17.8 % of the total 

health care costs) (Wang, Beydoun, Liang, Caballero, & Kumanyika, 2008). 
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CHAPTER II 

REVIEW OF LITERATURE 

Behavioral Factors and Weight Gain 

Behavioral, environmental and genetic factors affect one' s weight. High calorie 

intake per day may be related to the high prevalence of obesity among children and 

adolescents. If more calories are consumed than expended, weight gain would result 

(Dietary Guidelines for American, 2010). According to Anderson and Butcher (2006) 

there appears to be no one cause for the increase in the prevalence of obesity in children. 

Many complementary developments appear to have simultaneously increased energy 

intake (for example, increasing intakes of energy-dense, high calorie foods and drinks) 

and decreased energy expenditure (for example, spending more time viewing television 

and using computers). Other factors include increasing homework load, campus vending 

machines, larger portion sizes, fast food, and video games (Strum, 2005). 

Gillis and Bar-Or (2003) found also that the type of food consumed may be related to 

childhood obesity. These authors compared obese children (n=91), who were recruited 

from a hospital- based weight control treatment program, with none obese children 

(n=90), who were recruited from community advertisements in Canada and found that the 

obese children consumed more servings of meat, grain products, food away from home 

(F AFH), sweetened beverages, and potato chips than the none _obese children. Increasing 
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the portion size is also a factor for increasing calorie intake nowadays. According to 

Piemas and Popkin (2011 ), portion size had increased between 1977 and 2006. These 

authors selected data from children between ages 2-18 years old from 4 nationally 

representative surveys of food intake between 1977-1978 and 2003-2006 and assessed 

portion sizes for the most common eaten foods by children ( for example, pizza, burgers, 

hot dogs and soft drinks). They found that portion sizes for pizza, soft drinks, 

hamburgers, and cheeseburgers between 1977 and 2006 had increased, and energy intake 

from eating occasions including pizzas and soft drinks had increased significantly. 

Energy intake from pizzas, for example, had increased by 140 kcal. 

Nutrient Recommendations 

Children and adolescents are encouraged to consume adequate energy to support 

growth and development without excessive calorie intake to prevent weight gain. The 

estimated energy needs for young children are 1000-2000 kilocalories per day. The needs 

of older children and adolescents vary from 1,400 to 3,200 calories per day, depending on 

the age, weight status, height, gender and physical activity (see Table 1) (Dietary 

Guidelines for American, 2010). High intakes of fruits, vegetables and whole grains are 

the main recommendations to maintain good health. Calorie balance is the key to 

maintain weight, and decreasing calorie intake from food and beverages is the key for 

weight loss. Balanced proportions of the macronutrients (carbohydrates, protein, and fat) 

are also recommended for children and adolescents to support growth and provide 

nutrient needs. It is recommended that a minimum of 2.5 cups of vegetables and 1.5 cups 
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of fruits should be consumed per day (Dietary Guidelines for American, 2010). Most 

vegetables and fruits without added fats and sugars are low in calories, and their 

consumption helps in weight loss. It is also recommended for children and adolescents to 

do 60 minutes of physical activity per day (Dietary Guidelines for American, 2010). 

Table 1 
Estimates of Energy Needs (Kilocalories Per Day) Based on Age and Physical Activity 

Physical activity 

Gender Age (years) Sedentary Moderate Active 

Female 9-13 1,400-1 ,600 1,600-2,000 1,800-2,200 

14-18 1,800 2,000 2,400 

Male 9-13 1,600-2,000 1,800-2,200 2000-2,600 

14-18 2000-2,400 2,400-2,800 2,800-3 ,200 

In general, children and adults should not consume more than 35% of calories per 

day from fat, should consume less than 10 % of calories per qay from saturated fatty 

acids, should consume less than 300 mg of cholesterol per day, and should reduce intake 

of calories from added sugars and replace refined grains with whole grains. The general 

recommendations are to consume 2 ½ cups of vegetables, 1 ½ cups of fruits , 6 ounces of 

grains ( of which 3 ounces are whole grains), 3 cups of dairy, 6 teaspoons of oil, and 5 ½ 

ounces of protein per day (see Tables 2 and 3) (ChooseMyPlate, 2012; Dietary 

Guidelines for American, 2010). 

In addition, it is recommended to consume less than 2,300 milligram (mg) per day 

of sodium and reduce it to 1,500 mg among persons who are 51 and older and those of 
4 



any age who are African American or have hypertension, diabetes, or chronic kidney 

disease (Dietary Guidelines for American, 2010). 

Table 2 
Recommended Macronutrient Proportions by Age 

Carbohydrates Protein Fat 

Children ( 1-3 years) 45-65% calories 5-20% calories 30-40% calories 

Children and 45-65% calories 10-30% calories 25-35% calories 

adolescents ( 4-18 

years) 

Adults ( 19 years 45-65% calories 10-35% calories 20-35% calories 

old and older) 

Away From Home and Fast Foods 

Eating outside home leads to a poor diet and higher energy consumption. From 

1977 to 1994-1996, the consumption of foods prepared away from home increased from 

18% to 32% of the total daily energy consumption (Guthrie, Lin, & Frazao, 2002). Meals 

and snacks that were prepared away from home contained more calories per eating 

occasion and were higher in total fat and saturated fat for a per-calories basis than food 

eaten at home. Food prepared and eaten away from home contained less dietary fiber, 

calcium, and iron on a per calorie basis than food eaten at home (Guthrie et al. , 2002). 

This increased prevalence of childhood obesity coin~ides with a shift in the American 

diet toward increased 
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consumption of foods eaten and/or prepared outside the hortie (Ayala et al., 2008; 

Thompson et al., 2004). 

Table 3 
Recommended Number of Servings by Age and Gender 

Girls between Girls between Boys between Boys between 

9-13 14-18 9-13 14-18 

Food Groups 

Dairy 3 cups 3 cups 3 cups 3 cups 

Meat & beans 5 oz 5 oz 5 oz 6 ½oz 

(protein 

group) 

Vegetables 2 cups 2 ½ cups 2 ½ cups 3 cups 

Fruit 1 ½ cups 1 ½ cups 1 ½ cups 2 cups 

Grains 5 oz 6 oz 6 oz 8 oz 

Note. Adapted from ChooseMyPlate, 2012 
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Between 1977 and 2006, energy intake by children increased by 1 79 kilocalories 

per day related to increase energy consumption away from home. Sources of this energy 

were restaurants, fast food, and vending machines (Poti & Popkin, 2011). Poti and 

Popkin (2011) used data for 29,217 children aged 2 to 18 years old from four nationally 

representative surveys of food intake for the U.S. These authors found that stores were 

the main source of energy for children and that energy intake from fast food and 

restaurants had increased. The results show that the increase in energy intake between 

1994 and 2006 is a result of the increased of fast food consumption at home. 

Fast food is defined as all food that is prepared and served quickly with little 

consideration for its nutritional quality (Merriam Webster, 2012). Fast food restaurants 

are not the only source of fast food; other sources include convenience stores and 

supermarkets/ grocery stores. St-Onge, Keller, and Heymsfield (2003) found that the 

percentage of fast food consumption from restaurants and fast food outlets increased by 

300% between 1977 and 1996. For a variety of reasons (for example, cost and 

convenience), individuals and families are relying more on away from home food 

(Sharkey, Johnson, Dean, & Horel, 2011). According to Rydell et al. (2008), adolescents· 

and adults tend to eat at fast food restaurants for the reasons that it is served quickly, taste 

preference and for socializing with family and friends. 

Bowman, Gortmaker, Ebbeling, Pereitra, and Ludwig (2004) found that children 

who ate fast food consumed 187 kilocalories per day more than the children who did not 

eat fast food. The authors analyzed data collected from the 1994 to 1996 United States of 

Department Agriculture's CSFII and from the Supplemental C4ildren's Survey for the 
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year 1998 and found that those children who consumed fast food (tegardless of the 

eating location) consumed more total fat, more saturated fat, more total carbohydrate, and 

more added sugars than children who did not consume fast food. These authors also 

found that fast food consumption was associated independently with male gender, older 

age, Non- Hispanic Black race/ethnicity, and residing in the South. In addition, Kids ' 

meals provided at fast food restaurants were found to be an incomplete source of a meal. 

O'Donnell, Hoerr, Mendoza and Goh (2008) assessed the nutrient quality of kids ' meals 

offered in different fast food restaurants in the Houston area and compared it to the 

criteria of the National School Lunch Program (NSLP) and found only 3% of these meals 

met all the NSLP guidelines. 

Table 4 
Recommended Daily Selected Micronutrient Intake for Children and Teens by Age 

Calcium Folate Vitamin A Vitamin C Iron 

4-8 1000 mg 200 DFE* 400 µg RAE** 25 mg 10mg 

9-13 1,300 mg 300 DFE 600 µg RAE 45 mg 8mg 

14-18 1,300 mg 400 DFE 700-900 µg RAE 65-75 mg 11-15 mg 

Note. *DFE: Dietary Folate Equivalent. 1 DFE = 1 µg food folate = 0.6 µg folic acid 
from supplements and fortified foods. * *RAE: Retinol Activity Equivalents 
From: Dietary Guidelines for Americans, 2010 

Contributing Factors 

Peer pressure was found to affect children' s food choices and time spent in 

physical activity. Ali, Amialchuk, and Heiland (2011) investigated the effect of social 
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and friendship interactions of adolescents in weight related behaviors (for example, 

exercising, frequency of eating at fast food restaurants, eating five servings of fruits and 

vegetables a day, and consuming calorie dense snacks) using data from the National 

Longitudinal Survey of Adolescent Health for adolescents in grades 7 to 12 in 132 

schools nationwide in the U.S. The sample consisted of 3,898 adolescents and their 

friends, and 85% of the friends were from the same school as the respondents. These 

authors found a strong association between individuals ' and friends ' behaviors related to 

exercising, sports and fast food consumption that maybe are connected with increasing 

the rates of obesity. 

Adolescents also are less likely to consider family meals as important as the 

parents and prefer to spend time with friends. Fulkerson, Neumark-Sztainer, and Story 

(2006) found that parents in their study had reported more family meals of five or more 

meals per week and challenges of scheduling family meals· more than adolescents. 

Younger adolescents also reported more family meals than older adolescents; this may be 

related to the fact that teens are less likely to eat meals with family. 

Children learn eating habits, physical activity, and s_edentary behaviors that may. 

lead to weight gain and obesity from parents. Children develop habits through exposure 

and repeated experience, which are usually provided by parents, especially at the early 

stages of childhood. Parents, as a result, should be a good role model and provide healthy 

foods to their kids (Lindsay, Sussner, Kim, & Gortmaker, 2006). Work schedule, job 

hours, and food availability were found to affect food choice coping strategies. Parents in 

a 2009 study who reported having long job hours and l\~ . schedules relied more on 
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meals that often came from sources other than home (Devine, Farrell, J astran, 

Wethington, & Bisogni, 2009). These authors found that half to three-fourths of parents 

had one or more fast-food main meals and one or more take-out main meals per week. 

Moreover, the amount of time spent by children in fast food and full service restaurants is 

affected by their parents ' work schedule, eating habits and the use of such restaurants 

(McIntosh et al. , 2011 ). Fisher, Mitchell, Smiciklas-Wright, and Brich (2002) reported 

that girls ' fruits and vegetables intakes were positively affected by their parents' intake of 

fruit and vegetable. These authors also found that those parents who consumed fewer 

fruits and vegetables had a greater pressure on their children feeding to consume more 

fruits and vegetables. In addition, they found that children are more likely to eat what is 

available and easily accessible and tend to eat bigger amounts when larger portion sizes 

are provided. 

Children's eating habits are also affected by parents' education, ethnicity and 

income (Fisher et al. , 2002). Family income, for example, is found to be a barrier for 

healthy eating. Patrick and Nicklas (2005) found that children with lower socioeconomic 

status ate fewer fruits and vegetables. Socioeconomically disadvantaged areas also have . 

easier by proximity (that is, distance by the nearest location) and coverage (that is, 

number of different locations within a specific area) to both fast food restaurants and 

small stores (for example, convenience stores) than supermarkets, which can provide 

greater access to healthy foods (Boone-Heinonen et al., 2011). 

Ethnicity and type of food eaten related to a culture, as well, were found to be 

related to weight status. For example, consuming food from fast-food chains and other 
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Anglo-oriented restaurants was found to contribute to higher obesity rates linked to 

acculturation among Mexican Americans (Duerksen et al., 2007). Also, according to 

many studies, obesity is widely spread among Black and low income populations in the 

U.S. Block, Scribner, and De Salvo (2004) examined the concentrations of fast food 

restaurants in the black and low income populations and neighborhood and found it to be 

linked to the obesity epidemic among these populations. 

According to Dumanovsky, Nonas, Huang, Silver, and Bassett (2009) an average 

of 827 calories is the mean number of calories purchased from fast food restaurants at the 

New York City if a single item was purchased during the lunch time, and when more than 

one item was purchased the mean average was 961 calories. These authors used 55 

receipts at 78 locations of fast food restaurants in New York City and noticed also that 

the most popular meal at McDonald' s was the Big Mac, medium size of French fries and 

medium iz d of non-diet soda, providingl 130 calories for a cost of $5.59. 

Exposure to a poor diet food environment was found to have a negative effect on 

peopl ' s lifestyles. According to Bauer, Larson, Nelson and Neumark-Sztainer (2009), 

the pre ence of unhealthy food at home, being born in the US and preferring the taste of 

unhealthy food increased the trend of fast-food intake after 5 years among both males 

and females. However, females who were concerned about their weight were less likely 

to consume fast food, and males who were encouraged by their friends or wives to eat 

healthy were also less likely to consume fast food. 

Li, Harmer, Cardinal, Bosworth, and Johnson-Shelton (2009) also measured the 

density of fast food restaurants in 120 neighborhoods in Portland, Oregon, and measured 
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the residents ' BMI, frequency of visits to local fast food restaurants, level of physical 

activity, and self-efficacy of eating fruit and vegetables. Authors in this study found that 

there is an association between increased density of neighborhood fast food outlets and 

unhealthy lifestyles with increasing the risk of obesity among older adults. 

Austin et al. (2005) and Davis and Carpenter (2009) examined the concentration 

of fast food restaurants around schools and its effect on weight gain. Austin et al. 

examined the concentration of fast food restaurants around kindergartens, primary and 

secondary schools in Chicago and found that the median distance between any school in 

Chicago and the nearest fast-food restaurant was 0.52 km (0.32 miles), which can be 

walked in 5 minutes by an adult. 

Davis and carpenter (2009) used geocoded data that were obtained from the 2002-

2005 California Healthy Kids Survey for over 500000 youths using multivariate 

regression models, and demonstrated that those students who attend schools near fast

food restaurants ( within one half mile), consumed fewer servings of fruit and vegetables, 

consumed more servings of soda, and were more likely to be overweight or obese. 

Similar results by Casey et al. (2008) were found using a survey instrument. These 

authors found that eating out ( especially at buffets, cafeterias, and fast food restaurants) 

and finding the community unpleasant for physical activity were associated with 

increasing obesity rates in rural communities. 

The authors in most previous studies concluded that the consumption of fast food 

among children in the United States seemed to have an adverse effect on dietary quality 

in ways that plausibly increase the risk of obesity. 
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N oil Hypothesis 

In this study the association between eating away ftdttt home and nutrition quality 

of the food consumed will be furthered investigated. The hypothesis is toote is no 

difference in daily dietary intake (energy, nutrients, and food groups) based on the average 

of four 24-hour recalls between children who eat at least one meal away from home and 

those children who eat no meals away from home. 
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CHAPTER III 

MATERIALS AND METHODS 

Participants 

The data from three hundred and thirty one students between ages 11 to 14 years 

old from four middle schools in the Houston area were used for this study. There were no 

exclusion criteria based on ethnicity and gender. Recruitment letters with informed parental 

consent and student assent forms were available to the students in the cafeteria to take 

home to their parents. Research staff then collected the signed forms from each school. 

Eligibility for free or reduced priced meals criteria is based on the income and size of the 

household of a child (Income Eligibility Guidelines, 2012). 

Procedure 

Upon receipt of the signed parental consent and student assent, students completed 

one 24-hour dietary recall per month between January and May, 2008 via telephone call by 

trained dietitians using NDSR nutrition calculation software program (Nutrition Data 

System for Research -2008; Nutrient Coordinating Center, University of Minnesota) to 

obtain consumption of foods and drinks. Interviewers received certification to conduct 

NDSR dietary intake interviews using the multiple pass method, and probing per NDSR 

guidelines. Two-dimensional food models were sent to each participant to be used as 

portion size aids. All recalls were reviewed by a senior dietitian with experience in 

quality review. An away from home meal was d€fined as any meal from a restaurant or a 

14 



store regardless of the consumption location, excluding school meals. Both the name and 

the definition of the meal (breakfast, snack, lunch, or dinner) were given by the child. A 
~· ~ 

variable of "O" was given for no meals away from home and "1 "for ~atiWg one or more 

away from home. 

Intakes of energy, nutrients, and food groups per day were calculated for each 

student using the NDSR nutrition calculation software program and then averaged over 

the 4 days of recall using Statistical Package for the Social Sciences SPSS (version 18, 

SPSS Inc. , Chicago, IL, 2009). 

Nutrient and food group intake were compared for the two groups, those who 

consumed "at least one a meal away from home" and those who "consumed all meals 

prepared at home" using Analysis of Variance (ANOV A) and Chi square (x2
) using 

SPSS 19 for Windows (Version 15, 2007, SPSS Inc, Chicago, IL). Results with P < .05 

were defined as statistically significant. 
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CHAPTER IV 

RESULTS 

The total number of participants was 3 31. One hundred and fifty eight were boys 

(47.7 %) and 173 (52.3%) were girls. Table 5 shows the demographic baseline 

characteristics of the participants. Missing data were the result of missing variables. 

Table 5 
Demographics of Study Participants 

Character Frequency Percent 

Gender 

Boys 158 47.7 

Girls 173 52.3 

Ethnicity 

Hispanic 230 69.5 

Other 100 30.2 

Total 330 99.7 

Missing 1 0.3 

Eligible for free/reduced price meals* 

No 107 32.3 

Yes 224 67.7 

Note. *Criteria for the eligibility for free/reduced price meals is available at 
http://www.squaremeals.org/Publications/IncomeEligibilityGuidelines.aspx#CACFP 
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The majority of the participants was Hispanic (69.5%), and 30.2% of the total 

sample was from other ethnicities. Also, the majority of the students was from low 

income families as 67. 7% were eligible for free or reduced price meals. 

The frequency of consumption of home meals and away from home meals is 

presented in Table 6. The percentage of students who ate all meals at home (58.9%) was 

higher than the percentage of students who ate one or more away from home meals 

(40.5%). 

Table 6 
Frequency of Away Meals Consumption 

Frequency Percent 

All meals at home 195 58.9 

Any meal away from home 134 40.5 

Missing 2 0.6 

Total 331 100 

Only a subset of 329 out of331 data records were analyzed, and the P value were 

measured using ANOVA and x2- Table 7 shows the difference between genders, 

ethnicities, and the income status of the participants and the frequency of away from 

home meals verse all meals at home. 

It was found that the percentage of boys who ate all meals at home (65.4%) was 

significantly higher than the percentage of girls who ate all meals at home (53.8%). There 



was not a significant difference between ethnicities in the frequency of eating all meals at 

home or any meal away from home. Also, a higher percentage of low ih:come students 

(66.7%) ate all meals at home compared with students who were not low income 

(43.9%). 

Table 8 shows the intakes of energy, fiber, fat, carbohydrates, and protein of the 

participants. There were no significant differences between the groups for the intake of 

total energy, carbohydrates, fat, and fiber intake. However, the group who ate all meals 

from home consumed higher percentage of energy from protein (P=0.01). 

Table 7 
Gender, Ethnicity, Eligibility for Free/Reduced Price Meals Frequency for All Meals 
at Home Group and Any Meal Awayfrom Home Group 

Total Number All meals at home Any meal away P value 
n(¾) from home 

Gender n(¾) 
Boys 156 102(65.4) 54(34.6) 0.032* 
Girls 173 93(53.8) 80(46.2) 

Ethnicity 
Hispanics 230 142(61.7) 88(38.3) 0.196 
Other** 98 53(54.1) 45(45.9) 

Eligible for 
free/reduced price 
meals*** 

Yes 222 148(66.7) 74(33.3) 0.00* 
No 107 47(43.9) 60(56.1) 

Note. 
* significant difference 
** Other ethnicity include white Americans, Asians, Non Hispanic Black 
* * * Criteria for the eligibility for free/reduced price meals is available at 
http://www.squaremeals.org/Publications/IncomeEligibilityGuidelines.aspx#CACFP 
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Table 8 
Daily Intake Energy, Fiber, Fat, Carbohydrates, and Protein Intake for All 
Meals at Home Group and Any Meal Away from Home Group 

All meals at home Any meal away P value 
from home 

Mean SD* Mean SD* 

Total energy 180 l .69 483.68 1880.33 486.3 l 0.15 
(ki localories/d) 

Fiber (g/d) 12.58 4.63 12.50 4.44 0.89 

Total fat (%) 32.81 4.55 33.70 4.07 0.07 

Carbohydrates (%) 52.17 5.89 52.19 5.01 0.97 

Protein(%) 16.03 2.72 15.18 2.66 0,Ql** 

Saturated fat (%) 11.93 2.03 12.04 1.84 0.62 

Note. Total fat , saturated fat, carbohydrates, and protein are the mean percentage 
of the total mean energy intake* SD: standard deviation** P< 0.0~ 

Also, the group who ate at least one meal away from home consumed slightly higher 

amount of energy from total fat (P=0.07). 

Table 9 compares the data for the consumption of four selected micronutrients. 

There were significant differences for the two groups for the amount of vitamin A 
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(3528.22 RAE vs 3033.99 RAE; P= 0.01) and folate (386.80 µg vs 351.38 µg; P= 0.03) 

as the group of all meals at home consumed more of both nutrients. 

Table 9 

Daily Intakes of Selected Micronutrients for All Meals at Home Group and Any 
Meal Away from Home Group 

All meals at home Any meal away from P value 
home 

Mean SD* Mean SD* 

Vitamin A 3528.22 1861.89 3033.99 1605.79 0.01 ** 
(RAE)+ 

Vitamin C 75.76 48.04 70.3 37.1 0.27 
(mg) 

Folate 386.80 145.86 351.38 134.90 0.03** 
(µg)++ 

Calcium (mg) 954.92 372.37 894.73 358.48 0.14 

Iron ( mg) 13.98 4.98 13.30 4.25 0.20 

Sodium (mg) 3035.00 930.71 3204.01 892.50 0.10 

Note. * SD: standard deviation. Dietary supplements were not included in the 
analysis. Selected micronutrients were chosen based on the guidelines for 
school meals provided by USDA for these micronutrients. ** P< 0.05 
+Vitamin A is presented in Retinol Activity Equivalents (RAE) ++Folate: 
represent the total folate intake of naturally folate and s~ nthesized folic acid. 
Dietary Folate Equivalent : 1 DFE = 1 µg food folate = 0.6 µg folic acid from 
supplements and fortified foods. Recommended intake for ages 9-13 is 600 
mcg; for ages 14-18 is 800 mcg 
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Table 10 compares the data of daily food groups consumption for the two groups. 

Students who ate all meals at home consumed more milk (11.30 oz vs 8.77 oz; P=0.00) and 

tended to consume more fruit (1.43 servings vs 1.23 servings; P=0.09) , orange vegetables 

(0.05 servings vs 0.03 servings; P=0.06) , and legumes (0.21 servings vs 0.15 servings; P=0.10). 

Students who ate at least one meal away from home consumed more sweet beverages 

(10.65oz vs 8.94 oz; P= 0.00). 

Table 10 

Daily Intake of Fruit, Vegetables, Grains, Sweet Beverages, Deserts for All 
Meals at Home Group and Any Meal Away From Home Group 

All meals at home Any meal away 

from home 

Mean± SD Mean± SD P value 

Fruit (servings) 1.43±1.09 1.23±0.88 0.09** 

Non-fried vegetables 1.16±0.76 1.12±0.76 0.64 
(servings) 

Orange vegetables 0.05±0.10 0.03±0.07 0.06** 

(servings) 

Starch vegetables 0.45±0.48 0.43±0.42 0.76 
(servings) 

Total vegetables 1.6±0.96 1.5±0.85 0.59 
(servings) 

Legumes (servings) 0.21±0.35 0.15±0.29 0.10 
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Table 10 ( continued) 

Whole grains 
(servings) 

Other grains 
(servings) 

Total grains 

Sweetened 

beverages ( oz)+ 

Snack-chips 

(servings)++ 

desserts (servings) 

Total milk ( oz) 

1.02±0.89 0.96±0.73 0.53 

5.09±1.94 5.35±2.06 0.24 

6. 10±2.08 6.31±2.08 0.38 

10.65±7.80 14.03±8.94 0.00*** 

0.47±0.57 0.48±0.54 0.88 

0.57±0.65 0.61±0.55 0.56 

11.30±7.28 8.77±6.95 0.00*** 

Note. Amounts consumed from each food group are represented in number of 
servings. One serving of good vegetables: ½ cup. One serving of fruit: ½ cup. One 
serving of grains is, for example, ½ cup of rice or one slice of bread. +Sweetened 
beverages and milk are presented in oz. ++Snack chips: any kind of chips. 
Sweetened beverages: Any beverage with added sugar such as soda, sweetened 
beverages not 100% fruit juice, coffee or tea with added sugar. * SD: standard 
deviation * * Marginal significant difference*** significant difference 
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CHAPTER V 

DISCUSSION 

The results of this study do support the null hypothesis that there is no difference 

in daily dietary intake (energy, nutrients, and food groups) based on the average of four 24-

hour recalls between children who eat at least one meal away from home and those children 

who eat no meals away from home. The objective of this study was to examine the 

difference between "all meals at home" group and "any meal away from home" group of 

students between ages 11-14 years old. 

The results show that overall calorie intake was similar between groups. There 

were, however, significant differences in the mean intake of protein (P=0.01), vitamin A 

(P= 0.01) and folate (P= 0.03), total milk (P=0.00), with the intake being higher for the 

group of "all meals at home." Students in this group also tended to consume more fruit 

(P=0.09) and orange vegetables (P=0.06) and legumes (P=0.10) than those in the other

group, but without significant differences. However, those who ate at least one meal 

away from home consumed more sweetened beverages (P= 0.00) and tended to consume 

more fat (P=0.07) and sodium (P=0. l 0). High intake of sugar sweetened beverages like 

soda drinks have been found to be related to increase the risk of obesity and type 2 

diabetes. 
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Schulze, Manson, Ludwig, Colditz, Stampfer, Willett, & Hu (2004) in their study 

found that increasing sweetened beverages intake is related to weight gain. These authors 

used prospective cohort analyses conducted from 1991 to 1999 among women in the 

Nurses ' Health Study II for diabetes analysis that included 91249 wonieh free from: 

diabetes and chronic diseases at the baseline. Weight changes were assessed for 51603 

women related to sweetened beverages consumption and found that the highest weight 

gain over 4-year period was among those who increased their sugar-sweetened soft drink 

consumption. In addition, high intake of sweetened beverages with high fructose com 

syrup was found to be associated with increasing BMI, waist and hip circumferences (Lin 

et al. 2012). 

No significant differences were found between the group of "all meals eaten at 

home" and the group of "any meal away from home" in the other selected micronutrients, 

macro nutrients and food groups. Higher intake of vitamin A, folate and total milk among 

"all meals at home" group was expected as most previous studies concluded that eating at 

home is better at providing micronutrient needs (Guthrie et al. , 2002). Also, according to 

the Dietary Guidelines for Americans 2010, these two micronutrients (vitamin A and 

folate) are under-consumed in the U.S. related to under-consuming vegetables and fruits. 

Similar intakes in food groups, total calories, fat and carbohydrates were not 

expected since many previous studies have demonstrated that eating outside home 

increases calorie, fat, added sugar intakes. Poti and Popkin, for example, showed that 

there was an increase in energy intake (179 kcal/day) related _to increase eating away 
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from home by food preparation and location between 1977 and 2006. Bowman et al. 

(2004) also found that students who ate fast food consumed more total fat, total 

carbohydrates, added sugar and consumed more 187 kcal/day than students who did not 

eat at fast food restaurants. 

The mean calorie intakes in this study per day for both groups were within the 

recommendations (see Table 1). Total percentages of calories from carbohydrates, fat, 

proteins were within the recommendations (see Table 3). Both groups also had adequate 

intakes of vitamin C and iron (see Table 4). However, the total vegetables, fruit, whole 

grains, total milk intakes in both groups were less than recommended (see Table 2 and 

Table 10). Both groups also consumed less than the recommended of vitamin A, folate, 

and calcium (see Table 4). In addition, both groups consumed more of sodium per day 

than recommended (2,300 mg/d) (Dietary Guidelines for Americans, 2010). 

The results of the nutrient analysis were found to be similar to What We Eat in 

America (WWEIA) Dietary intake ofNHANES data 2007-2008 for children between 12-

19 years old (Diet quality and Food consumption: Food and Nutrient Intake Tables, 

2011 ). The mean carbohydrates and total fat percentage intakes from the total calories 

consumed a day by "all meals at home" and "any meal away from home" groups ( see 

Table 8) are similar to the mean carbohydrates (53%) and total fat (33%) percentages of 

NHANES data 2007-2008. 

However, the mean calorie intake by the two groups of "all meals at home" and "any 

meal away from home" are less than the mean calorie intake of NHANES data 2007-

2008 (2142.5 kcal/d). In addition, the mean protein_ intake percentages consumed per day 
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by "all meals at home" group and "any meal away from home" group are higher than the 

percentage ofNHANES data 2007-2008 (14.5%). 

Although, this study identified few nutrient differences between the two groups, 

there is a need for nutrition education to improve food selection and increase the intake of 

vegetables and fruits among children and adolescents both in the home and when eating 

out at restaurants and fast food establishments. Menu labeling in restaurants is suggested 

to decrease calorie intake and improve meal selection (Elbel, 2011 ; Swartz et al. , 2011 ). 

Some studies have shown that mindful meal selection at a restaurant, type of the 

restaurant and attention to portion sizes can increase micronutrient intake and decrease 

calorie intake (Blair, 2011; Timmerman & Brown A, 2012). Also, encouraging children 

and adolescents to consume food at home is needed. 

Limitations 

In this study, only one method was used to collect data, which is 24-h recall (a 

retrospective method for collecting dietary intake)~ This method may not be accurate due 

to memory issues and estimating portion size. Future studies should include more than 

one method to collect data. Diary records also can be used for more accurate data, and 

parental assistance while recording data may also increases accuracy. 

Most of the students were Hispanics (69.5%) and from low income families 

(67.7% were eligible for free or reduced price meals). This may limit generalizability as 

result that ethnicity and family income affect food availability and eating habits 

(Duerksen et al. , 2007; Fisher et al. , 2002). Larger sample of students and from different 

areas in the county are also recommended for futur~ studies. 
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CHAPTER VI 

CONCLUSION 

In this study, significant differences were found in the mean intake of protein, 

vitamin A, folate and total milk with values being higher for "all meals at home" group. 

There was also a significantly higher intake of sweetened beverages by the "any meal 

away from home" group than "all meals at home" group. There was not a significant 

difference in the frequency of eating all meals at home or any meal away from home by 

ethnicity. Also, a higher percentage oflow income students (66.7%) ate all meals at home 

compared with students who were not low income (43.9%). 

Based on the Dietary Guidelines for American of 2010, students form both groups 

consumed the recommended amount of total calories, carbphydrates, protein, and fat. 

However, the total vegetables, fruit, whole grains, milk intakes in both groups are less 

than recommended for both groups. Both groups also consumed less than the 

recommended of vitamin A, folate, calcium. But, students in both groups met the 

recommendations of vitamin C and iron. Although the study shows that eating at home is 

associated with higher intake of two micronutrients (folate, vitamin A), most previous 

studies demonstrated that most meals prepared at home would include higher percentages 

of fruit, vegetables, fiber and micronutrients than food prepared away from home. This 

study showed there were not differences in the total carbohydrates, protein, fiber, and fat 

and the most selected micronutrients intakes between food prepared at home and food 
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prepared outside home. This study also shows poor diet among young adolescents (rl-14 

years old) whether food were prepared and eaten at home or prepared outside home. 

It is recommended for future studies to include more than one method to collect 

data, a larger sample size and controlling ethnicity and family income variables. 
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