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Abstract 

 
This study attempts to measure the linkages between participation in the School 

Breakfast Program and children�s nutritional status. The effects of the School Breakfast 

Program are examined using short term indicators including total fat, saturated fat, and 

cholesterol consumption and long term measures such as body mass index and 

likelihood of being overweight and at-risk for overweight. Analysis of data from the 

2001-2002 National Health and Nutrition Examination Survey show that students 

participating in the School Breakfast Program consume significantly less total fat, 

saturated fat, and cholesterol than non-participants. While school breakfast participants 

have lower BMIs and a lower likelihood of being classified as overweight or at-risk for 

overweight than non-participants, these relationships were not statistically significant.  

While participation in the School Breakfast Program appears to result in a healthier diet, 

additional research is required to address the effects of the School Breakfast Program on 

children�s overweight status.  
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Introduction 

 Established in 1966, Congress authorized the School Breakfast Program to 

provide children from impoverished areas access to a nutritious breakfast through the 

use of categorical grants (FNS, 2004).  The impetus behind the creation of the school 

breakfast program was the realization during World War II that many American citizens 

were unable to serve due to health problems caused by nutritional deficiencies 

(Congressional Record, 1946).  As the program grew and became more successful, 

Congress changed the payment structure from grants to a system of per meal 

reimbursement (FNS, 2004).  In 1975, Congress permanently reauthorized the program. 

 The program has experienced tremendous growth since it was first authorized.  In 

2005, the School Breakfast Program served over 1.6 billion meals to over 9.3 million 

children (FNS, 2004).  As part of its original intention, this program is aimed primarily 

at lower income children.  The School Breakfast Program offers free and reduced price 

lunches to students who meet income qualifications.  To be eligible for a free meal, the 

student�s family must have an income at or below 130% of the Federal Poverty Level 

(FPL), and a student must have an income below 185% of FPL to qualify for a reduced 

price lunch (FNS, 2004).  Students above the income levels must pay full price for their 

breakfasts.  In 2005, 82.1% of all breakfasts served were free or reduced price meals 

(FNS, 2004).   

 While the original aim of the statute was to prevent food insecurity and 

nutritional problems, many researchers have begun to focus on the opposite problem of 
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obesity.  Recent estimates show that over 15% of all children aged six to nineteen are 

overweight (Ogden et al., 2002).  More importantly, school food programs have faced 

increasing scrutiny as a factor that may be contributing in the rise of childhood 

overweight.  Gordon, Devaney, and Burghardt (1995) report that students who 

participate in the National School Lunch Program consume significantly more fat and 

saturated fat than non-participants.  The authors also found that students participating in 

the School Breakfast Program consumed only slightly more saturated fat and cholesterol 

than recommended by the United States Department of Agriculture (USDA) and are 

within the proper levels for other nutrients (Gordon, Devaney, and Burghardt, 1995).   

 This research has led people, including Senator Judd Gregg to argue that school 

meal programs contribute to obesity and should be cut (Calmes, 2004).  The argument 

also takes heightened importance because of current federal budgetary policy.  Due to 

wars in Iraq and Afghanistan and increased entitlement spending, the Congressional 

Budget Office predicts that discretionary spending, as a percentage of Gross Domestic 

Product, will fall from 7.9 percent of GDP in 2005 to 5.9 percent of GDP in 2016 (CBO, 

2006).  This means that as the federal discretionary money grows tighter, programs like 

the School Breakfast Program will be forced to show that the spending is cost-effective, 

and it does not have unintended consequences.   

Study Objectives 

 The goal of this study is to determine how participation in the School Breakfast 

Program affects the nutritional status of participating children.  I expect that the well-
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balanced nutrition available under the School Breakfast Program will have beneficial 

effects on participants.  Therefore, I argue that this will result in a lower body mass 

index, lower fat and saturated fat consumption, and lower cholesterol levels in School 

Breakfast Program participants when compared to non-participants.  By utilizing BMI 

and nutrient intakes, I am attempting to measure the program�s impact on both on short 

and long term outcomes.  Measuring the effect of the School Breakfast Program on BMI 

will allow me to make an inference about the program�s long-term effectiveness, while 

the nutrient consumption will allow me to measure the short-term results.   

I also argue that participation in the School Breakfast Program should either not 

effect or reduce the child�s likelihood of being classified as overweight or at risk of 

overweight after controlling for selection issues.  Because School Breakfast Program 

meals are well-balanced, the nutritional content of the meals should not have an effect on 

the likelihood of a child being classified as overweight after controlling for selection into 

the program. 

Literature Review  

Childhood obesity is becoming an increasing problem.  It is estimated that over 

15 percent of children aged six to nineteen are now classified as overweight (Ogden, 

Flegal, Carrol, and Johnson, 2002).  This equates to a thirty-three percent increase since 

1994 (Ogden, Flegal, Carroll, and Johnson, 2002). Further, The United States Surgeon 

General reports that over 300,000 people die every year from conditions related to 

obesity (US Department of Health and Human Services, 2004).  Some of the problems 
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that result from excess weight include diabetes, heart condition, cancer, and stroke.  

People who are overweight as children have a seventy percent chance of becoming 

overweight or obese as an adult (US Department of Health and Human Services, 2004). 

It is clear that weight gain is becoming an epidemic in the United States. 

 Many other environmental and genetic factors are believed to also contribute to 

the rising obesity epidemic.  Nutrition and food policy play a huge role in increasing 

prevalence of obesity.  There has been a trend over the period of 1970 to 1994 of an 

overall increase of fifteen percent in available food energy (French, Storey, and Jeffrey, 

2001).  The trends show the average US per person consumption of added fats increasing 

from sixty-three pounds per year in 1998 from thirty-two pounds per year in 1900, and 

an increase in soft drink consumption of one hundred and thirty-one percent between 

1977 and 1994 (French, Storey, and Jeffrey, 2001).  While fruit and vegetable 

availability has also increased from an average per person level of over one hundred and 

one pounds in 1970 to over one hundred and twenty-six pounds in 1995 for fruit and one 

hundred fifty-two pounds in 1970 to over one hundred seventy-three pounds in 1995 for 

vegetables (Putnam and Allshouse, 1999), the average consumption of fruits and 

vegetables is still below the recommended daily levels (French, Storey, and Jeffrey, 

2001).   

 Whether a child has been breast fed is one controversial theory to explain the 

increased levels of childhood obesity.  Proponents of breast-feeding believe that the 

mother�s milk exposes the child to higher levels of nutrients which leads to a more well-
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balanced diet that does not include high levels of sugar and fat that some baby formula 

uses (von Kries, Koletzko, Sauerwald, von Mutius, Barnert, Grunert, and von Voss, 

1999).  The same study shows that children who were never breast fed have an obesity 

prevalence rate of four and a half percent when they enter school, while two point eight 

percent of children who were breast fed were classified as obese, but they results also 

showed that the longer the child was breast fed the less likely the child was to become 

obese (von Kries, Koletzko, Sauerwald, von Mutius, Barnert, Grunert, and von Voss, 

1999).  Other research has found no significant relationship between breast feeding and 

obesity and also the length of time did not matter lower the odds of obesity (Li, Parsons, 

and Power, 2003). 

 Americans are also dining outside of the home more frequently.  In fact during 

1998, on any given day over forty-six percent of all Americans ate at a restaurant 

(French, Story, and Jeffrey, 2001).  This would not be a problem if meals eaten inside 

the home and outside the home were comparable; however, they are not.  Meals eaten 

outside the home have higher levels of energy content and fat (Biing-Hwan, Guthrie, and 

Frazao, 1999).  This means that more Americans are eating relatively unhealthier meals 

more frequently in previous generations.  

Food Policy and Programs 

 The United States� food policy also plays a role in the increased consumption of 

foods with high percentages of fat and energy.  The federal government�s policy of large 

agricultural subsidies and ensuring cheap commodities used in the production of food 
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has guaranteed an overproduction of food (Tillotson, 2003).  The large increase in food 

availability has led to too much consumption of food energy, specifically foods with 

high fat contents (Lane, 1995).  Deficiencies in essential nutrients are the greatest among 

the poor, low-educated, and African Americans (Lane, 1995).  It is posited that the Engel 

curve predicts the relationship between income and food expenditure (Lane, 1995).  This 

means that as income rises, the percentage of income spent on food declines.   

 Concern over the under-consumption of essential nutrients by low-income and 

certain minority groups led to the creation of food assistance programs in America.  

Some food assistance programs include the Food Stamp Program, the National School 

Lunch Program, the School Breakfast Program, and the Woman Infants Children (WIC) 

program.  These programs are so prevalent that in 1998 approximately one out of every 

six people participated in at least one food assistance program (Levedahl and Oliveira, 

2004).  These programs have been extremely successful in fulfilling their mission of 

providing food assistance to needy people.  People participating in a food assistance 

program consume larger amounts of food compared to people with similar incomes 

(including the food assistance) who do not enroll in the program (Levedahl and Oliveira, 

2004).  Participants also consume higher levels of fat, saturated fat, and sugar per day 

than when compared to non food assistance participants (Devaney, Gordon, and 

Burgardt, 1993).  This has led to the claim that the United States Department of 

Agriculture has not been fulfilling its mandate to enforce the dietary standards of food 

assistance programs (Lane, 1995). 
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In response, several researchers have recently published papers about the 

effectiveness of the School Breakfast Program.  Bhattacharya, Currie, and Haider found 

that the School Breakfast Program improves the quality of diet and has no effect on the 

total calories consumed (2005).  While important, this study has several limitations.  

First, Bhattacharya at al. (2005) relies on a difference in difference model that only 

measures whether the school offers the School Breakfast Program, not actual 

participation in the program.  Second, the study uses NHANES III data from 1998-1994.  

The data was therefore collected before a lot of the school meal reforms were 

implemented (Bhattacharya, 2005). 

 Hofferth and Curtain (2005) examine how poverty and food program effect 

childhood obesity, and they find that participation might be linked to a greater chance of 

being overweight.  They also found that eating a school breakfast independently of a 

school lunch did not significantly raise the probability of being overweight (Hofferth and 

Curtain, 2005).  This study also finds that selection bias plays a role in who participates 

in the school lunch program, but there appears to be no selection bias in the school 

breakfast program (2005).  When using an instrument to control for selection, the 

relationship between participation in the school lunch program and overweight status 

disappears (Hofferth and Curtain, 2005).  One short coming of the study is that it does 

not attempt to control for some other environmental factors that are hypothesized to 

contribute to obesity. 
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Environment 

  A leading theory attempts to show why television viewing can lead to increased 

obesity prevalence.  First, people who watch television are more likely to snack while 

viewing TV, and because of the low expenditure of calories will in turn gain weight.  

Researchers have found somewhat inconclusive evidence on this end.  For girls, 

television viewing is strongly associated with an increase in body mass index (Jeffrey 

and French, 1998).  On the other hand for boys, no significant relationship exists 

between to an increase in obesity prevalence (Jeffrey and French, 1998).  A second study 

also shows that television viewing in girls is significantly related to increased obesity 

rates, but proposes that the increase is due more to overweight parents providing a more 

conducive environment to snack on foods that are not of high nutritious quality (Francis, 

Lee, and Birch, 2003).   

 Video game playing has also been shown to increase the levels obesity levels of 

children (Stettler, Signer, and Suter, 2004).  Video game playing and television also 

were shown to be positively correlated with each other (Stettler, Signer, and Suter, 

2004).  This means that tv viewing and videogame playing are just two activities that 

lead to higher BMI ratios, and they may be part of an overall shift in activity preferences 

toward sedentary hobbies. 

Considerable criticism has been targeted towards the food industry for its 

marketing practices as a contributing factor in the increasing prevalence of childhood 

obesity.  The types of companies that are most often criticized are fast food companies 
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and producers of high fat foods (Seiders and Petty, 2004).  Aggressive strategies 

promote consumption of food outside of the home and also of food with higher levels of 

nutritional density (National Heart, Lung, and Blood Institute, 1998).  Food advertising 

can be especially insidious to young children because often children younger than nine 

years old are not cognizant of the differences between a high-fat and low-fat food 

(Ebbeling, Pawlak, and Ludwig, 2002).  Fast food companies have also attempted to 

complement popular movies and cartoons by creating promotional packages that give 

away toys to children who purchase meals at the affiliated restaurants (Barboza).  It has 

also been observed that the foods that are most heavily advertised are also the same 

foods that are the most heavily consumed (French, Storey, and Jeffrey, 2001).     

Exercise 

 The basic reason that a person gains weight is because they consume more 

calories than they expend.  A report from the Surgeon General showed that over sixty 

percent of Americans do not regularly participate in physical activity (U.S. Department 

of Health and Human Services, 2001).  Childhood exercise rates are roughly similar.  

Twenty-five percent of adolescents do not regularly participate in physical activity and 

another twenty-five percent report that they do not engage in any physical activity 

whatsoever (U.S. Department of Health and Human Services, 2001).  Physical activity is 

essential to obesity prevention because it causes weight loss.  In fact, physical activity is 

inversely related to weight gain; the more a person exercises, the more weight a person 

loses (National Heart, Lung, and Blood Institute, 1998).  There is overwhelming 
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evidence that exercise reduces the risk of mortality, cardiovascular disease, 

hypertension, colon cancer, diabetes, obesity, and coronary heart disease (U.S. 

Department of Health and Human Services, 2001).   

 Studies have also shown that students only received about three minutes of 

moderate exercise during physical education classes (Simons-Morton, Taylor, and 

Snider, 1993).  This study suggests that in order to meet the recommended daily levels of 

physical activity, physical activity needs to be performed outside of the classroom.  The 

SPARK1 study attempted to measure whether physical education specialists could 

reverse the trend of low levels of activity in class and increase the amount of time 

students spend exercising (Sallis, McKenzie, Alcaraz, Kolody, Faucette, and Hovell, 

1997).  The SPARK study showed that when physical exercise specialists led physical 

education classes, students were engaged in physical activity for over forty minutes per 

class whereas students in the control group were only engaged in physical activity for 

about eighteen minutes per class, and the students that participated in the treatment had 

significantly higher levels of cardiovascular endurance and abdominal strength (Sallis, 

McKenzie, Alcaraz, Kolody, Faucette, and Hovell, 1997).  This shows that school based 

physical education can be a productive way of controlling the weight for students. 

 

 

                                                
1 The SPARK study measured whether a specialist-led physical education course was more effective at 
getting 4th and 5th grade students longer periods of activity during physical education class when compared 
to the control group of regular PE teachers.  The authors found that the SPARK program led to a 
statistically significant increase in the amount of time spent exercising during PE class.  
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Genetic Factors 

 The role of genetic factors is hard to disentangle from other effects.  In many 

settings, environmental factors confound the results of studies testing the genetic 

likelihood of obesity (National Institutes of Health Publication 98-4031).  There does 

seem to be some risk of first-degree relatives having higher prevalence rates of obesity 

when compared to the obesity rates of the entire population.  For example, if the relative 

is severely obese, the likelihood of obesity for the person is five times higher than the 

likelihood of obesity when compared to the whole population (National Institutes of 

Health Publication 98-4031).  Another study found that having overweight parents more 

than doubles the likelihood of obese children and nonobese children of becoming obese 

adults (Whitaker, Wright, Pepe, Seidel, Dietz, 1997).  The authors of this study however 

could not conclude whether the results were due to environmental factors or due to 

shared genetic factors; however, parental obesity is still considered to be an important 

factor for predicting childhood obesity (Whitaker, Wright, Pepe, Seidel, and Dietz, 

1997).   

 Another genetic factor in determining obesity is the genetic predisposition to 

liking or preferring certain types of food.  Liking certain foods and the household 

availability of those foods have been found to be related to consumption of dietary fat; 

however, removing the preferred high-fat foods had little impact on reducing dietary fat 

consumption (Raynor, Polley, Wing, and Jeffery, 2004).  This study showed that by only 

attempting to use environmental controls, such as influencing the supply or availability 
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of food, will not have much if any effect on the consumption of dietary fat (Raynor, 

Polley, Wing, and Jeffery, 2004).  It is not surprising that liking high-fat foods is 

significantly associated with eating high-fat foods.  What is surprising is that even using 

exogenous controls, like influencing the availability of food, does not seem to have an 

effect on consumption of high-fat foods. 

Contribution to the Literature 

 This study contributes to the literature on childhood overweight research in three 

ways.  First, the quantitative analysis is based on the data from the 2001-2002 National 

Health and Nutrition Examination Survey.  Utilizing recent data has the advantage of 

surveying the student population after many nutrition reforms have been adopted.  This 

study provides a preliminary assessment of how effective the nutrition reform movement 

has been.   

 Second, the analysis incorporates several theoretically relevant variables that 

have been omitted by previous research.  These variables include the number of meals 

eaten in a restaurant per week and the number of hours per week that the child spends 

watching television and playing video games.  Researchers hypothesize that these factors 

among others contribute to the rise in overweight prevalence among adolescents.  By 

integrating these variables into the model, it is an attempt to control for other factors that 

are hypothesized to have an impact on children�s dietary intake. 

 Third, previous research evaluating the effects of the School Breakfast Program 

used availability of the program as a proxy for participation. This analysis uses actual 
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participation in the School Breakfast Program controlling for the potential selection bias 

associated with the participation decision. This analysis therefore provides a more 

detailed evaluation of the program�s impact.  

Methods 

Data 

 This analysis is based on data from the 2001-2002 National Health and Nutrition 

Examination Survey.  The National Center for Health Statistics conducts the NHANES 

survey biannually to measure the health and nutritional condition of adults and children 

living in the United States (CDC, 2004).  The NHANES survey also places special 

emphasis on the health issues relating to adolescents and older Americans (CDC, 2004).  

The survey utilizes both questionnaire and examination techniques.  NHANES also 

oversamples African-Americans, Hispanics, adolescents, low-income, and people over 

60.  NHANES provides weights in order to make the sample nationally representative.  

One major advantage to NHANES is that the examination component measures the 

participant�s heights and weights, so a self-reporting bias about either height or weight is 

not introduced.  In the full sample, over 7,000 people were interviewed as a part of 

NHANES 2001-2002, but after restricting the sample to children aged 6-18, the resulting 

sample contained 3,072 youth.   
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Specification of the Empirical Model-Dependent Variables 

Measuring Consumption of Total Fat, Saturated Fat, and Cholesterol 

 Short term dietary impacts of the School Breakfast Program are measured by 

these intakes: total fat, saturated fat, and cholesterol.  These indicators were selected 

because dietary fat and cholesterol are correlated with body weight, cardiovascular 

disease, and certain cancers (Raynor, Polley, Wing, and Jeffrey, 2004).  The United 

States Department of Agriculture, through its nutritional guidelines for school meals, 

attempts to control the amount of dietary fat and cholesterol that students consume when 

they eat school meals (USDA, 2005).  The USDA mandates that no more than 30 

percent of the meal�s calories come from fat and no more than 10 percent come from 

saturated fat (USDA, 2005).  All three of the variables are measured on a continuous 

scale, and I believe that through these guidelines students who eat School Breakfast 

Program meals consume lower levels of dietary fat and cholesterol when compared to 

students who do not participate in the program. The data were also screened for outlier 

observations2.   

Measuring Childhood Overweight Status and BMI 

 Each child/adolescent who participates in the NHANES is weighed and 

measured.  With this information, one can determine each child�s body weight percentile 

and body mass index.  For children aged less than 20, the Centers for Disease Control 

                                                
2 For example, if a child consumes more than 300 grams of total fat or less than 10 grams of total fat, I 
considered that to be an outlier. If the child eats less than 2.5 grams of saturated fat or more than 100 
grams of saturated fat, I catalogued the data point as an outlier. Finally, if the child consumed greater than 
1000 or less than 40 units of cholesterol then it was classified as an outlier. 
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use growth charts to determine the 85th and 95th weight percentile based on the child�s 

age and gender (CDC, 2005). I use the 85th percentile to define �at-risk for overweight� 

and the 95th percentile to classify �overweight�, as based on commonly accepted 

measurements Hofferth and Curtain, 2005).  Using this measure, 19.8% of children aged 

6-18 in this sample were classified as overweight.  Body mass index is created by 

dividing weight in kilograms by height in meters squared.  The average BMI in the 

sample is 21.69. 

Specification of the Empirical Model-Explanatory Variables 

Measuring Participation in School Breakfast Program 

 The 2001-2002 NHANES survey asks each child a series of three questions 

about the participation decision in the School Breakfast Program.  The first question 

asked is �whether their school offers the School Breakfast Program?� If the child 

responded yes, a second question was asked �How many School Breakfast Program 

meals per week do you eat?� The third question asked whether the child qualifies for a 

free or reduced price meal.  These questions were used to create an indicator variable 

measuring program participation. 

Other Control Variables 

 The empirical model includes controls for age (divided into an elementary (6-

10), middle (11-14) and high school (15-18) variable, race and ethnicity (non-Hispanic 

white, black, Hispanic, and other), gender (male=1 female=0).  Previous research shows 
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that age, gender, and race and ethnicity all likely influence one�s eating habits and 

knowledge about nutrition (Hofferth and Curtain, 2005). 

 Research also shows the importance of income in predicting nutritional habits 

(Dietz and Gortmaker, 2001).  Family income dictates the amount of food as well as the 

quality of food that a family can purchase.  A family with low-income usually cannot 

buy relatively more expensive fruits and vegetables and on average purchases lower-

quality higher fat foods (French, Storey, and Jeffrey, 2001).  Because NHANES only 

provides income categories, I condensed these income categories down into three 

indicators: family income below poverty (less than or equal to $20,000), middleclass 

(20,001 to 55,000), and upper-class (greater than or equal to 55,001).  Family income 

also influences the ability of a family to eat out at a restaurant.  A family with a low 

income may eat out at fast food restaurants, while families with higher incomes may 

dine at restaurants with more balanced foods.  I created a continuous variable, 

restaurant, to measure the number of meals that the child eats outside of the home.  

 Activity also plays a role in a child�s overweight status.  Routine exercise as well 

as exercise intensity should influence the overweight status of the adolescent (French, 

Storey, and Jeffrey, 2001).  Self-reported activity status is classified as follows: little 

activity (fewer than two workouts a week that break a sweat), moderate activity 

(between three and five workouts per week that cause the child to sweat), and heavy 

activity (greater than five workouts per week).  The opposite of activity is the amount of 

time spent watching television and playing video games.  Research cites television 
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viewing and video game playing as contributing to overweight status through the use of 

snacking and also inactivity (Francis, Lee, and Birch, 2002).  The model also includes 

self-reported number of daily hours that the adolescent watches TV, videos, and uses the 

computer.  

Analysis Plan 

 Whenever selection is voluntary in a program, endogeneity and selection bias 

become a concern for estimation. Selection bias occurs when if unobservable 

determinants of Y are related to the decision to select into the treatment group.  If there 

are differences in characteristics between the treatment and control group, there is no 

longer a valid control group.  This results in invalid estimates.  I addressed selection bias 

in the School Breakfast Program using instrumental variables. In this case, actual 

participation is replaced with predicted participation.  

  First, this approach relies on finding a valid instrument.  For an instrument to be 

valid, it must be both related to participation in the School Breakfast Program, but not 

affect the outcomes of interest.  Hofferth and Curtain (2005) used whether the school 

offers the breakfast program as an instrument under the assumption that availability 

affects whether the student participated in the program. On the other hand, there is no 

reason why availability should be directly related to any of the outcomes of interest.  

This analysis uses School Breakfast Program availability as the instrument to identify 

the equation predicting School Breakfast Program participation. 
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 I estimated a linear probability model and corrected for heteroskedacity to obtain 

a predicted value of school breakfast participation. The equation predicting the 

participation decision is estimated as a function of whether the school offers the school 

breakfast program as well as other demographic variables including race, gender, age, 

income, and activity levels are all control variables.   

 The second stage models regress the outcome of interest on predicted School 

Breakfast Program participation and the controls for age, race, gender, income, and 

activity level. School Breakfast Program availability is not included in the second stage 

equations because it is used to identify the participation equation. 

Results 

Descriptive Stats 

As shown in Table 1, about 71% of the children surveyed attended a school 

where the School Breakfast Program was offered, and about one-third of all students ate 

at least one breakfast per week through the School Breakfast Program.  Because only 

about half of students at schools where the School Breakfast Program is available 

participate in the program, this makes for an effective instrument because there is a 

significant amount of variation in the indicator.   
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    Table 1: Measuring School Breakfast Program Participation vs. Availability    

                         

School Breakfast 

Availability 

School Breakfast 

Participation  

  No Yes Total 

No 985 0 985

Yes 1,304 1,158 2,462

Total 2,289 1,158 3,447

  

Table 2 shows the descriptive statistics for the model.  The average adolescent in 

the sample has a body mass index of 21.69; however the range of BMIs run from 12.11 

to 54.31.  The children�s weight maintains a similar projection with the average weight 

of the sample being 117 pounds with a range of 35 to 295 pounds.  Approximately thirty 

percent of the sample has a family income below $20,000 with another 38% of the 

sample having family incomes between $20,000 and $55,000.   

 The average child watches approximately 2.57 hours of television per day.  

However, this probably underestimates the actual total because the survey is top-coded 

at watching 5 or more hours a day.  Most adolescents self report that they engage in 

moderate to heavy physical activity.  About 72% of the sample exercises either 

moderately or heavily during a given week.  Further, the average youth eats 2.4 meals at 

a restaurant every week.            
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Nutrients 

 Daily consumption of certain nutrients measures short-term outcomes related to 

participation in the School Breakfast Program.  Table 3 shows how the School Breakfast 

Program affects the consumption of saturated fat, total fat, and cholesterol.  Participation 

in the School Breakfast Program appears to significantly reduce consumption of 

saturated fat after controlling for other characteristics.  Students who participate in the 

School Breakfast Program consume, on average, 5.12 fewer grams of saturated fat than 

non-participants (p<.05).  Age also appears to affect the consumption of saturated fat.  

The average the child, age 11-14, eats 1.4 grams more grams of saturated fat than a child 

aged 6-10 (p<.01). 

 Participation in the School Breakfast Program is also linked to a significant 

reduction in total fat consumed (column 2 of table 3). School Breakfast Program 

participation decreases, on average, the amount of total fat consumed by 17.41 grams 

(p<.01).  Further, males, African-Americans, Hispanics, and older children consume 

higher amounts of saturated fat than the baseline group of white females (p<.01).   

 Finally, participation in the School Breakfast Program also has a negative effect 

on a child�s cholesterol level.  The average student in the sample consumes 204 

milligrams of cholesterol every day. Students who participate in the School Breakfast 

Program consume 55 milligrams less cholesterol than non-participants (p<.05).  

Consistent with the results for total fat, males, African-Americans, Hispanics, and older 

children all consume higher levels of cholesterol than white females. 
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BMI 

 Body Mass Index measures a longer term horizon about weight status because 

one�s weight does not change drastically from one day to the next.  Table 4 reports 

results showing how School Breakfast Program participation affects BMI, measured as 

actual values and in logs.  School Breakfast program participation has a negative effect 

on BMI, but it is not statistically significant. 

 At risk/Overweight 

 Two additional linear probability models were estimated to evaluate the long-

term impacts of the School Breakfast Program.  One indicator identified whether the 

student was at-risk for overweight, while the second measured whether the student was 

overweight.  Table 5 shows the results.  Participation in the School Breakfast Program 

has no impact on the likelihood that the child is classified as either at-risk for overweight 

or overweight.  On the other hand, the amount of time one spends playing video games 

and watching television significantly increases the likelihood that the child will be 

classified as overweight.  

Discussion 

 This study attempts to address two questions: (1) does participation in the School 

Breakfast Program affect short-term nutritional outcomes, and (2) does participation in 

the School Breakfast Program affect the overweight status of children and adolescents.  

Participation in the School Breakfast Program does appear to have a significant negative 

effect on short-term nutritional indicators, namely the amount of saturated fat, total fat, 
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and cholesterol consumed.  On the other hand, School Breakfast Program participation 

has no impact on BMI, at-risk of overweight, or the odds of being overweight.  

NHANES is a cross-sectional data set, so the cohort is only measured at one point in 

time.  With cross-sectional data, it is difficult to ascertain how School Breakfast Program 

participation affects long-term measuring of overweight status.  A longitudinal data 

survey that follows the same group of students as they enter and remain enrolled in the 

school breakfast program is needed to sort out the relationships.   

 The results do show the need for healthy meals and nutrition in school meals 

however. In an era of budget cuts for nutrition programs in general, the School Breakfast 

Program should not have its funding slashed (Greenstein and Parrot, 2005).  Eating 

healthy meals teaches children about the value of proper nutrition, as well as, providing 

them with the essential nutrients for proper growth and concentration throughout the 

school day (Veuglers and Fitzgerald, 2005). Further, budgetary pressures could cause 

school administrators to cut the nutritional value and quality of School Breakfasts (GAO 

Report 03-506).   

 In an effort to increase funding for school operations, more and more junk food 

and soda manufacturers are supplying schools with their products (GAO Report 03-506).  

Often, these foods are linked to the rise in obesity (Seiders and Petty, 2004).  Even 

though some districts have banned junk foods and soda from being sold at certain times, 

most schools likely will not halt the sale of these goods.  By reducing the levels of fat, 

saturated fat, and cholesterol, the School Breakfast Program counteracts some of the 
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negative harmful effects of eating quantities of junk food and soda.  There are healthy 

alternatives available to replace junk food in vending machines, and research shows that 

students will purchase these goods at similar prices as junk food (French, Jeffrey, Storey, 

and Breitlow, 2001b).  Similarly, small taxes on soft drinks and junk food have been 

proposed to reduce consumption of these items (Jacobson and Brownell, 2000).  Until 

these measures are passed, the School Breakfast Program remains an important source of 

proper nutrition for students. 

 Childhood and adolescence are essential time periods to teach proper nutrition 

and healthy living.  The School Breakfast Program is one avenue for achieving this goal, 

but it cannot be the only approach to address the childhood obesity epidemic.  Schools 

need to encourage more physical activity from their students through physical education 

class and teach nutrition during regular class time as well. Evidence clearly illustrates 

the increasing overweight problem among America�s children (Ogden, Carroll, Flegal, 

and Johnson, 2002).  The School Breakfast Program does appear to reduce children�s 

consumption of saturated fat, total fat, and cholesterol, but more needs to be done.   
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Table 2: Descriptive Statistics 
 

Variable Mean 
Stand. 

Dev Min Max 
School Participate in SBP 0.714 0.451 0 1 
Student participate in SBP 0.335 0.472 0 1 
BMI 21.697 5.73 12.11 54.31 
Male 0.492 0.5 0 1 
White 0.3046 0.4603 0 1 
Black  0.321 0.466 0 1 
Hispanic 0.344 0.475 0 1 
Other 0.03 0.171 0 1 
Income under 20,000 0.3014 0.4589 0 1 
Income between 20,000 and 55,000 0.386 0.487 0 1 
Income above 55,000 0.275 0.447 0 1 
Income Missing 0.036 0.1869 0 1 
Daily Computer TV Time 2.57 1.42 0 5 
Restaurant 2.412 1.87 0 21 
Total Fat 80.89 42.1 10.5 299.47 
Saturated fat 27.85 15.207 2.822 99.254 
Cholesterol 244.46 178.06 40 984 
Little Activity 0.1467 0.353 0 1 
Moderate Activity 0.355 0.4788 0 1 
Heavy Activity 0.367 0.4821 0 1 
Activity Missing 0.1299 0.3363 0 1 
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Table 3: School Breakfast Program Relationship with saturated fat, total fat, and 
cholesterol3 
Variable Name Sat Fat Total Fat Cholesterol 
 

Coefficient 22.25* 63.12* 204.33* 
 (1.61) (4.42) (19.34) 
 

Yhat -5.12** -17.41* -55.28** 
 (2.15) (6.00) (25.07) 
 

Male 5.65 16.13* 46.42* 
 (0.53) (1.48) (6.54) 
 

Black 1.42 9.45* 27.18* 
 (0.91) (2.56) (10.53) 
 

Other -1.90 -2.71 -12.03 
 (1.35) (3.88) (15.98) 
 

Hispanic 0.66 4.01** 31.09* 
 (0.73) (1.96) (8.97) 
 

Element (age) 1.42* 5.59* 15.23* 
 (0.38) (1.05) (4.55) 
 

Income Middle Class 0.02 -1.99 -8.82 
 (0.73) (2.04) (8.70) 
 

Income Upper Class -0.50 -3.26 -18.80 
 (0.97) (2.65) (11.51) 
 

Moderate Activity 0.71 0.23 -10.39 
 (0.76) (2.17) 10.04 
 

Heavy Activity 2.22* 4.52*** -3.05 
 (0.82) (2.34) (10.56) 
 

    
 

 
* significant at 1% level; ** significant at 5% level; *** = significant at 10% level 
(note: standard errors listed underneath coefficients) 
 
 
 
 
 

                                                
3 Income and activity missing variables have been removed from table. None of the results were 
statistically significant at any conventional level. 
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Table 4: Relationship between BMI and School Breakfast Program4 
 
Variable BMI Ln(BMI) 
Coefficient 17.04* 2.80* 
 (0.55) (0.02) 
 

Yhat -1.02 -0.02 
(0.72) (0.02) 

 

Male -0.03 -0.002 
 (0.18) (0.007) 
 

Black 0.76* 0.02** 
(0.30) (0.01) 

 

Other 0.61 0.02 
(0.51) (0.02) 

 

Hispanic 0.96* 0.03* 
(0.24) (0.01) 

 

Element (age) 2.68* 0.12* 
(0.12) (0.01) 

 

Income Middle Class -0.23 -0.01 
(0.26) (0.01) 

 

Income Upper Class -0.94* -0.03** 
(0.31) (0.01) 

 

Moderate Activity -0.54** -0.02 
(0.30) (0.01) 

 

Heavy Activity -1.39* -0.05* 
(0.29) (0.01) 

 
* significant at 1% level; ** significant at 5% level; *** = significant at 10% level 
(note: standard errors listed underneath coefficients) 
 
 
 
 
 
 
 
 

                                                
4 Income and activity missing variables have been removed from table. None of the results were 
statistically significant at any conventional level. 
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Table 5: Measuring the likelihood of SBP contributing to at-risk/overweight status5 
 

Variable At-Risk  Overweight  
Coefficient 0.39*  0.23  
 (0.05)  (0.04)  
Yhat 0.04  0.02  
 (0.06)  (0.05)  
Male 0.04*  0.02***  
 (0.01)  (0.01)  
Black 0.04***  0.02  
 (0.02)  (0.02)  
Other -0.02  -0.02  
 (0.05)  (0.04)  
Hispanic 0.02  0.01  
 (0.02)  (0.02)  
Element -0.02***  -0.02**  
 (0.01)  (0.01)  
Income middle class -0.01  0.03***  
 (0.02)  (0.02)  
Income upper class 0.02  0.006  
 (0.02)  (0.02)  
Moderate activity -0.02  -0.03  
 (0.02)  (0.02)  
Heavy activity  -0.06**  -0.06*  
 (0.02)  (0.02)  
Activity missing -0.11*  -0.09*  
 (0.03)  (0.02)  
restaurant -0.01**  -0.006***  
 (0.004)  (0.003)  
Daily computer / TV time 0.01  0.01**  
 (0.01)  (0.005)  

* significant at 1% level; ** significant at 5% level; *** = significant at 10% level 
(note: standard errors listed underneath coefficients) 
 
 
 
 
 
 
 
 
 
                                                
5 Income missing variables have been removed from table. None of the results were statistically significant 
at any conventional level. 
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