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Abstract 

 

Associations Between School Breakfasts and Weight Gain Among American Middle 

School Children 

By Sebastian Romano 

 

Obesity has become a major public health problem in America.  In 2012 roughly 16.9% 

of children and adolescents ages 2-19 were at or above the 97
th

 percentile of the 2000 

BMI-for-age growth curves, more than double the prevalence of 7% in 1980.  Recently, 

school meals have been given much attention because of their ubiquity and potential to 

give children well-balanced and healthy meals.  This analysis will present attempt to 

determine whether there is a relationship between school breakfast participation and child 

weight status in fifth to eighth grade children.  Using the nationally representative Early 

Childhood Longitudinal Study (ECLS-K) data set, initial multivariable cross-sectional 

models were conducted to test for associations between school breakfast participation and 

linear BMI z-score outcomes as well as logistic binary obese/ not obese outcomes.  

Prospective models were then used to test for associations between school breakfast 

participation and these outcomes over the three year study period.  This analysis provides 

evidence that school breakfast participation was significantly associated to higher BMI z-

scores.  However no association was found between school breakfast participation and 

obesity.  Results from the longitudinal analysis also found a positive association between 

school breakfast participation in the fifth grade and BMI z-scores in the eighth grade.  

Overall this analysis found evidence that school breakfasts are positively associated with 

BMI z-scores over time.  However, there was no apparent association between school 

breakfast participation and the incidence of obesity.  A longitudinal analysis of children 

at earlier developmental stages may provide differing results on the effects of school 

breakfasts.  Also, an analysis of inter-school district policies for school breakfast may 

provide a more nuanced depiction the effects of the school breakfast program.      
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INTRODUCTION 

 School meals have been widely studied in the literature due to their ubiquity in 

American schools.  In 2010, 31 million children were given school lunches every day (1).  

As of 2009, over 11 million children participate in the School Breakfast Program across 

the United States, a majority of which are eligible for reduced price meals due to 

financial constraints (2). 

 The size of the school lunch program has led to more of a focus on its effects on 

weight gain compared to less common school breakfast programs.  This, despite evidence 

that consuming breakfast is associated with improved weight status (3).  There have been 

cross-sectional analyses conducted on school breakfasts; however it is not possible to 

take temporality into account with this study design.  A longitudinal analysis of the 

effects of school breakfasts on weight status would provide stronger evidence for the 

positive or negative benefits associated with the school breakfast meal environment.   

 This study attempted to discern whether participation in school breakfast 

programs was associated with a change in obesity risk.  It is unclear whether the quality 

of school meals may serve as an obesogenic factor for children or whether just eating 

breakfast can serve as a deterrent of obesity incidence.  In order to examine the 

relationship between school breakfasts and obesity we used the Early Childhood 

Longitudinal Study (ECLS-K), a nationally representative longitudinal cohort study of 

over 6000 children.  This analysis focused on children from the 5
th

 and 8
th

 grade data 

collection points to determine whether school breakfast participation was associated to 

obesity over time.  Using an initial cross sectional model we determined whether there is 
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an association between school breakfast consumption and weight gain present during the 

fifth and eighth grade years.  This was followed by a longitudinal analysis in order to 

better understand the temporal relationship of these factors.   
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BACKGROUND 

Obesity as a health problem 

Childhood obesity has become a paramount concern for America over the past 

decade.  The estimated prevalence of obesity among American children is 16.9% (4) 

according to data from 2010.  This is more than twice the prevalence of obesity estimated 

in 1980 of 7% (5) and it is only recently that there has been evidence that the prevalence 

of obesity has begun to level off among children (4).  

Obesity has been linked to numerous chronic diseases such as diabetes, 

cardiovascular disease, and osteoarthritis among others(6).  Furthermore, children who 

are obese are at higher risk of being obese as adults thereby increasing their risk for non-

communicable chronic diseases (7). 

Along with the increased risk of physical ailments, obesity has been associated 

with higher levels of social marginalization (8).  It has been shown that obese children 

were more likely to have fewer friends and be less involved in social activities such as 

sports and clubs (8).  This lack of social support and activity opportunities can further 

exacerbate weight problems in children that, in turn, could lead to deleterious health 

outcomes.  

Skipping breakfast and obesity 

It has been postulated that breakfast consumption plays a protective role in the 

incidence of obesity.  In a study using 24 dietary recalls, it was shown that individuals 

that did not consume breakfast for 75% of the days observed had significantly higher 



4 

 

 

odds of obesity (OR=4.5 (1.57, 12.9)) compared to regular breakfast eaters (3).  However 

this study used a small sample and the measurements made are subject to potential bias 

due to recall errors.  In a cross-sectional analysis, by Timlin et al, there was a significant 

association between breakfast skipping and obesity (9).  Furthermore, when examined 

prospectively, the authors found that breakfast skipping was associated with obesity in a 

dose-response manner (9).  In a longitudinal study of pre-school aged children, Dubois 

found that the odds of being obese among breakfast skippers was 1.93 (1.16, 3.19) 

compared to breakfast eaters, controlling for a variety of social and economic 

confounding factors (10).  Using a four-year prospective analysis of self-reported meal 

consumption habits it was found that regular breakfast consumption was associated with 

a statistically significant reduction in BMI z-scores compared to breakfast skippers (11).  

As we have begun to understand breakfast’s associations to obesity data has 

shown that breakfast consumption is declining for children of all ages.  In 1965 89.7% of 

children ages 1-10 consumed breakfast; by 1991 the prevalence of breakfast consumption 

had lowered to 74.9% for this same age group (12).  In 1965 84.4% of children aged 11-

18 years consumed breakfasts, in 1991 the prevalence of breakfast consumption among 

this age group had lowered to 64.7% (12).  Therefore the rate of breakfast consumption 

decreased even more rapidly among adolescents over time showing that this is a 

persistent trend and not an isolated occurrence particular to a certain phase of 

development (12).  Further analysis showed that this trend was found to be predominantly 

due to behavioral changes rather than changing socio-demographic patterns (12).  In a 

recent cross-sectional study of girls between the ages of nine and ten, it was found that 

there was a significant decrease in breakfast consumption as they grew older.  
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Approximately 77% and 57% of white and African American girls, respectively, at age 9 

consumed breakfasts on each of the three days that 24-hour dietary recalls were 

conducted (13).  By age 19 the prevalence of breakfast consumption during all three 

dietary recall days had lowered to 32% and 22% respectively (13).  This strong effect on 

adolescent girls seems to suggest that skipping breakfast may be a form of dieting in this 

population.  There is data supporting this theory with breakfast skipping girls more likely 

to be dissatisfied with their body shapes (14).  However when asked directly through 

telephone follow-up interviews as to why they did not eat breakfast, these girls almost 

uniformly stated that they did not eat because they were not hungry or were in a rush 

(14).  Though it appears that there is an association between breakfast and obesity, the 

temporality of this association must be examined further.  Put more succinctly, are 

individuals skipping breakfast and then becoming overweight or are they skipping 

breakfast to alleviate their weight problem?   

Indeed, other data examining the association between breakfast and obesity are 

less clear.  In another cross-sectional analysis of breakfast consumption it was found that 

there was a significant relationship between breakfast consumption and BMI, with those 

that ate breakfast more frequently having a lower BMI compared to those who did not eat 

breakfast (15).  However when this analysis was conducted in a longitudinal manner no 

significant association was seen between breakfast consumption and lower BMI (15).  

The authors believed that the inconsistent associations seen in their study could be due to 

reverse causality (obese individuals skip breakfast because they are overweight) or a lack 

of effective cohort data that is independent of physical activity measures (15).  
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Though there is evidence of a protective effect of breakfast on obesity, there are 

questions about how this effect can be explained.  Some analyses have attempted to 

understand how this mechanism could work by comparing the eating habits of children 

who ate breakfast compared to those who skipped breakfast.  Those who skipped 

breakfast were more likely to eat larger lunches and to eat more snacks in the afternoon 

and evening compared to breakfast eaters (16).  Interestingly, breakfast skippers' mean 

BMI increased as energy intake increased, however this pattern was not apparent among 

breakfast eaters (16).  This result shows that breakfast may play a role in preventing 

obesity through some hunger control mechanism.  Alternatively, another possible way to 

explain these observations is that those who ate breakfast consumed less food later in the 

day when physical activity is less common (16).   

Using a randomized clinical trial design, it was shown that adult women who ate 

breakfasts as part of the intervention had higher weight loss averages compared to 

women who did not eat breakfast while controlling for overall caloric intake (17).  Both 

of the trial populations received the same amount of calories per day, however women 

who ate breakfast lost, on average, 2.7 kg more than breakfast skippers over a twelve-

week period (17).   Upon further examination of the dietary habit differences between the 

two groups, it was shown that those who ate breakfast had a lower average consumption 

of calories during lunch and dinner compared to breakfast skippers (17).  Also of note, 

women who were breakfast skippers prior to the intervention and who were placed in the 

breakfast eating group during the intervention saw a significant decrease in implsive 

eating compared to those who skipped breakfast at baseline and during the randomized 
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trial (17).  Despite the promising results seen in this randomized control trial it is unclear 

whether the same outcomes would be seen in younger populations.    

The school meal environment: regulation and practice 

 Current dietary regulations for schools are based on the Dietary Guidelines for 

Americans (DGA) (18).  Developed by the USDA, the DGA provides the guidelines for 

how these regulations are to be followed. According to the DGA, meals must not contain 

more than 30% of their calories from fat, and no more than 10% of their calories are from 

saturated fats (18).  School breakfasts must provide a fourth of the Recommended Dietary 

Allowance (RDA) for protein, calcium, iron, vitamin A, vitamin C, and calories (18).  

The DGA also has recommendations for sodium, cholesterol, Trans fats, and added 

sugars intake however there is no specific regulations for these nutrients (18).  DGA 

guidelines also recommend that the consumption of refined grains be limited, though, 

again, no specific cutoffs are made. The federal standards set forth by the DGA are the 

minimum requirements that must be followed in order to be eligible for federal funding 

as part of the national school meal program.  However, individual School Food 

Authorities (SFA) can develop more stringent nutritional standards if they wish.  This 

school meal food quality regulatory process was not always in place; it is actually the end 

result of analyses into the nutritional content of school meals. 

 Though originally enacted in 1946, requirements for national school meal 

program have changed as our understanding and needs for nutrition have shifted.  The 

first examination of school meal’s nutritional content was the School Nutrition Dietary 

Assessment (SNDA I).  This report was published by Mathematica Policy Research Inc. 

under contract by the USDA in 1993 with the goal of determining whether children were 
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receiving healthy meals in the school environment (19).  This first school nutrition 

assessment had strong implications for school food policy due to its findings.  It was 

found that schools met a variety of nutritional goals such as overall calorie intake and 

certain nutrient levels; however it was also found that 38% of the calories from school 

meals were derived from fat (19).  This was in violation of the DGA recommendations 

established in 1990 and, as a result, congress passed the Healthy Meals for Healthy 

Americans Act in 1994.  This law required schools to provide meals that were consistent 

with the DGA in order to be eligible for federal school meal funding.  To aid in the 

process of reaching these dietary goals, the government set up the School Meal Initiative 

(SMI) to aid schools in the development of nutritious meal programs.   

After the implementation of the DGA and SMI guidelines, a second nutritional 

survey was completed in 1999 that showed an improvement towards meeting the DGA 

guidelines (20).  Among their findings, it was shown that there was a statistically 

significant shift towards lower levels of calories from fat in school meals (20).  However, 

at 34% of calories from fat, more improvement was needed to reach the DGA mandated 

levels of 30% (20).  Overall, it was found that one in six schools were compliant with 

DGA regulations at the time of the second study (20). 

 Results from the most recent SNDA study (SNDA III) found that, much like in 

SNDA II, a large proportion of school lunches offered (>85%) met dietary guidelines for 

protein, vitamin A, vitamin C, calcium, and iron (21) .  However, only roughly 20% of 

schools met fat guidelines with an average of 34% of calories coming from fat (21).  The 

data on overall fat levels are quite similar to results seen in SNDA II.  Despite the 

minimal change in overall fat served in school lunches, the percentage of schools that met 
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the saturated fat guidelines more than doubled (from 15% to 34% in elementary schools) 

compared to SNDA II (21).   

 Analyses of the SBP program shows that it is more in line with DGA and SMI 

regulations compared to the NSLP.  According to SNDA III more than 90% of schools 

met nutritional standards for their breakfast program showing no significant changes 

from SNDA II (21).  However only 23% of school breakfasts met the caloric requirement 

of a fourth of the recommended daily intake for breakfast offered (21).  However, when 

looking directly at children’s eating habits through 24 hour dietary recalls, 31% of them 

met the caloric recommendation showing that children were eating more energy dense 

foods as part of their SBP meal (21).  According to the SNDA III, 88% of schools offered 

breakfasts that met the total fat benchmark, while 75% met the saturated fat benchmark 

(21).  When taking actual child consumption into account, it was shown that 81% and 

69% of schools met the benchmark for total fat and saturated fats respectively.  Both of 

these macronutrient consumption characteristics were significantly higher than SNDA II 

levels (21). 

The School Meal Environment: Associations to Weight Status 

In a study funded by the Department of Agriculture after SNDA I was completed, 

it was shown that the percentage of energy from total fats in the SBP program was below 

the SMI threshold of less than 30% of calories from fat.  However it was marginally 

higher than the SMI recommended threshold of 10% (11%) for saturated fats (22).  The 

total food energy percentage for the SBP fit the 25% RDA recommendation also set by 

the SMI and it was shown that over a 24-hour period, there was no significant difference 

in total energy consumed when comparing SBP participants and non-participants (22). 
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Using data collected from the most recent SNDA III, Gleason et al., 2009 tried to 

further explain the effects of school meal programs on daily dietary consumption and 

their associations to weight status.  Using 24-hour dietary recall data, the authors showed 

that SBP participants consumed significantly more calories at breakfast compared to non-

participants.  However, this did not translate to higher overall caloric consumption over 

the course of the day (23).  The data also showed that children in the SBP were spreading 

out their caloric consumption more evenly throughout the day compared to non-

participants (23).  This pattern of consumption may have led to the significant association 

between lower BMI and SBP participation (23).  The association between school 

breakfast and BMI was modest, with participants having an average BMI 0.75 points 

lower than non-participants.  However the association found between school breakfast 

participation and BMI was only significant among white students and not among other 

subgroups of children (23).  The protective association that school breakfast provided 

was examined further and it could not be explained by lowered consumption of low-

nutrient energy dense (LNED) foods.  When breakfast consumption was compared to no 

breakfast consumption the protective association of the SBP was lost (23).  Therefore, it 

appears that it is breakfast consumption has a significant negative association to BMI 

rather than school breakfasts in particular (23).   

Bhattachara used a differences-in-differences methodology to examine the 

particular effects of school breakfasts.  Using the differences-in-differences approach, the 

author was able to account for unobserved differences between SBP participants and non-

participants (24).  It was shown that participants in the SBP ate healthier meals (as 

measured by a composite healthy eating index) and a lower percentage of calories from 
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fat compared to their non-participant comparison group (24).  In terms of overall energy 

consumption, SBP participation was not associated with higher caloric intake when 

compared to non-participants, showing that school breakfasts were associated with 

improved dietary quality (24).  Though this study showed that school breakfasts may 

improve nutritional intakes of children, the short follow-up period used did not allow for 

the examination of longer term effects on weight status of school breakfast participants 

was conducted.   

 The NSLP program has quite different associations to dietary intake among 

participants.  This porgram was associated with a higher percentage of food energy from 

fat and saturated fat that were both above the recommended guidelines set forth by the 

DGA (25) .  Furthermore, it was shown that, over 24-hours, NLSP participants consumed 

significantly more calories than non-participants, though both participant and non-

participant groups were above the recommended daily allowance of energy for their 

lunch meals (21). 

Using white children from the kindergarten and first grade waves of the ECLS-K 

dataset, it was shown that those who participate in the NSLP were 2% more likely to be 

overweight compared to those who ate homemade lunches (26).  To further examine the 

possible effects of the NSLP, the authors used a regression discontinuity model to 

compare whether children barely eligible for reduced price lunches (and more likely to 

receive it) had different weight outcomes when compared to those who were just above 

the reduced price threshold (and less likely to eat school meals).  Children barely eligible 

for the subsidized food were significantly more likely to eat school lunches indicating 

that the regression discontinuity approach would be effective (26). Using this approach, it 
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was shown that those just eligible for free lunches (and more likely to eat school lunch) 

were almost a third more likely to be obese compared to the group just above the reduced 

price lunch threshold (26).  To examine how this discrepancy could occur, the authors 

used dietary recall data from the NHANES study.  The recall data showed that this higher 

likelihood of overweight was likely due to NSLP meals since participants consumed 46 

more calories on average at lunch compared to their non-participating counterparts (26).  

Furthermore, it appeared that the higher caloric consumption was due primarily to 

differences in lunch since both breakfast and dinner consumption were not significantly 

different between the groups (26).  Overall, NSLP participants were shown to consume 

40-120 calories per day more than non-participants (26).  While this study shows that 

NSLP participation is associated with deleterious weight statuses, the relationship 

between SBPs and weight status was not examined.  This is significant since school 

breakfasts have been consistently shown to provide nutrition that meets DGA guidelines 

in a much more consistent manner than school lunches. 

 In another study using data collected in 1997, it was shown that the NSLP was 

associated with a higher prevalence of overweight among school children, though it was 

only significant at the <0.1 level(27).  Unfortunately, despite being a nationally 

representative cohort, not enough data was collected to determine if there was an 

association between school breakfast participation and weight status (27).  However, 

when examined together, joint NSLP and SBP participation showed no significant change 

in the probability of being overweight or having higher BMI scores compared to NLSP-

only participants (27).  Interestingly, when comparing the effects of school meal 

programs across income groups a different association is seen (27). Stratified on 
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socioeconomic (SES) status, the average BMI for low SES children was 17.8 (27).  

Children in this group who were not participants in the NSLP had a BMI of 16.5 

compared to an average of 18.2 for those who participated in both breakfast and lunch 

programs (27).  Therefore, in the case of economically disadvantaged  children, school 

meal programs appear to bring participant’s weight closer to the average for their entire 

age group (BMI=18.4)(27).  Keeping in mind the result of this study, it should be noted 

that parents were asked to report on their child’s weight and height.  This could have led 

to noisy results given that self-reported weight and height tends to be skewed in the 

direction of lower BMI scores for those who have higher actual BMIs while being 

skewed to higher BMI scores for those with actual low BMI scores (28).     

 Despite Gordon et al’s data on excess calorie consumption over a 24-hour period 

in their school-based study, there are studies showing that there may be no relationship 

between the school meal environment and weight gain (29).  Using prospective data, it 

was shown that children gained weight at a faster pace during the summer months when 

children are away from the school environment (29).  This summer weight gain was more 

pronounced in children who ended their kindergarten year overweight.  This could show 

that schools may actually play a role in preventing weight gain among children(29).  

Minority Black and Hispanic children experienced more pronounced weight gains during 

these months, which widened the racial gap between them and their White counterparts.  

This racial-based diversion pattern continued to become wider into their first grade year 

(29).  It should be noted that participation in summer meal programs were not taken into 

account.  Despite this limitation, this study appears to show that the school meal 
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environments could play a complex role in the determination of weight status for 

children.  

Other factors affecting weight status in the school setting 

 Besides the effects of food access in schools, physical activity plays a vital role in 

the proper development of children.  In a logistic analysis using the ECLS-K data set it 

was shown that children with less activity were significantly more likely to be overweight 

compared to their more active counterparts (30).  Another study using ECLS-K data 

showed that one additional hour of physical education in schools reduces BMI scores by 

0.31 points for overweight girls (31).  The problem of inactivity is widespread as it is 

potent, an estimated 10% of children are completely inactive and another third of the 

population is not getting the recommended levels of moderate or vigorous physical 

activity (32).  More worrisome, this trend may be worse than the data shows since it has 

been shown that electronic physical activity monitors tend to report significantly lower 

levels of activity compared to self-reported surveys (33).  The results of these studies 

show that individual factors in the school environment must be controlled for when 

assessing the effects of particular programs on weight status.  

American family meal trends  

 American dietary habits have changed greatly over time.  As America has become 

a modern industrialized country there has been a gradual shift of food consumption away 

from the home.  In the mid-1990s 57% of Americans consumed at least one food item 

away from home on a given day compared to 43% in the late 1970s (37).  It is estimated 

that adolescents consume 30% of their meals away from home, with half of these meals 

coming from fast food restaurants (37).  While this trend alone may not have health 
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impacts, assuming that these meal environments are equivalent, there is evidence that 

meals consumed outside of the home are higher in fats while lower in nutrients such as 

calcium and iron (38).  In a recent study, it was found that the calories consumed by 

children and adolescents at restaurants and fast food establishments has more than tripled 

from 6% to 19% in an analysis of the dietary intakes from 1977 to 1996 (39).  In addition 

to being energy dense and lower in nutrients, meals families that eat meals outside the 

home are generally consuming portions that exceed the recommended sizes laid out by 

the FDA and USDA (40).  Particularly egregious in this regard were energy dense foods 

like cookies and pasta that were over 400% larger than the USDA recommended portion 

sizes for each (40). 

 The increase in prevalence of eating out among American families is often 

believed to occur out of convenience due to parental work hours.  Data has shown that 

easy meals are important for families that are seeing increased workforce participation by 

parents.  In 1900 only 21% of women were in the workforce (45).  By the year 1999 the 

portion of women who worked increased to 60% (45).  This increase in maternal work 

hours has led to families spending less time cooking, eating, and playing with their 

children (46).  More directly, maternal employment has been associated with the 

purchasing of prepared foods (46).   

Qualitative associations to meal locations  

Away-from-home meals can be a significant factor to be controlled for when 

trying to examine the associations of school breakfast and weight status.  In examining 

the health outcomes associated with away-from-home meals, it was shown that 

purchasing at least one family dinner from an outside source over a week period 
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significantly increased the odds of being obese compared to families who did not eat any 

meal away from home (41).  Furthermore, biomarker analyses of the study population 

found that eating out at least weekly significantly increased insulin and cholesterol levels 

which can have major implications for future chronic disease progression, especially in 

young individuals (41).   

However, there are questions as to whether all away-from-home meal 

environments have equivalent obesity risks potentials.  For example, a cross-sectional 

study found an association with obesity only among children who ate at fast-food 

restaurants.  This association to obesity was not found among those children who ate at 

full-service restaurants (42).  Ultimately this result may be the result of confounding by 

SES and not an entirely accurate reflection of the effects of different away-from-home 

meals.  Whether eating at certain restaurants is more likely to result in obesity is 

something that is currently being debated, however, it is apparent that meal environments 

play a role in the incidence of obesity.    

Despite the evidence that eating out is a risk factor for obesity and its related 

diseases, there is conflicting data that home meals are a protective factor against obesity.  

On the one hand, there is evidence that family meals are significantly associated with the 

quality of adolescent’s diets (43).  Adolescents who reported seven family meals in the 

past week had an average of one serving more of fruits and vegetables per day compared 

to those who reported no family meals in the past week (43).  Despite this association to 

healthy eating, there was no data presented showing an effect on overall weight status 

among this adolescent population (43).  Other studies have shown that family meals have 

differing effects across different racial groups (44).  One of these studies found that non-
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Hispanic white children who ate at home were less likely to be obese compared to those 

who did not eat at home.  However, the protective effect of home meals was not as clear 

for other racial groups (44).  For example, higher family meal frequency was a marginal 

risk factor for low SES Hispanic boys but protective for girls of the same social category 

(44).  In the African American population examined in this study, it was found that 

family meals were protective for boys but this meal environment was found to be a risk 

factor for girls of this racial group (44).  It is possible that these differences in race may 

be due to the qualitative differences of the meals eaten at home between different racial 

groups. 

Controlling for away from home meals 

The link between maternal employment and increased eating out may lead to 

negative weight outcomes.  In a longitudinal study of British families, there was a 

statistically significant positive relationship between overweight and maternal 

employment seen among families above a predefined income group (>$57,000 per year) 

(47).  However this association between maternal employment and overweight was not 

seen in lower income groups (47). 

The link between maternal employment and child overweight is believed to run 

through family mealtime changes.  In theory, mothers have less time to cook, which, in 

turn, has led to a reliance on quick, easy meals that are often low in nutrients, energy 

dense, and larger than meals made at home.  Indeed it does appear that families are 

devoting less time to meals than in the past.  Mothers in 1900 devoted roughly 44 hours 

to meal preparation and cleaning (48).  In 1999 mothers were devoting less than 20 hours 

per week to these tasks (48). Together, the importance of convenience and commercial 
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pressure to keep market share by providing quantitative “value” has created an 

environment where out-of-home meals are more popular than ever while at the same time 

significantly less healthy and larger than meals made at home. 
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CONCEPTUAL FRAMEWORK 

                

Significant attention has been given to the factors inducing the rise in prevalence 

of childhood obesity in America.  There are a variety of influences, ranging from the 

school environment to the home environment that can have an influence on weight and 

development.  The present analysis focuses on the school meal environment, in 

particular, school breakfast participation and how it relates to weight status.  This study 

attempted to determine whether school breakfast programs were associated to weight 

status outcomes while also taking into account other environmental factors, such as the 

home meal environment, that have been shown to play a significant role in childhood 

weight status. 

Based on the current literature it is unclear whether school breakfasts are 

protective against deleterious weight gain.  On the one hand, breakfast has been shown to 

be negatively associated to obesity (9).  On the other, school meals, lunch in particular, 
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have been shown to increase the odds of being obese by one third (26).  Other studies on 

school breakfasts have mainly focused on the nutritional content of these meals with no 

analysis of the weight outcomes related to school breakfast consumption.  This analysis 

focused on whether weight outcomes are associated with school breakfast participation.   

In examining the relationship between weight status and school breakfast 

participation, certain external factors must be taken into account.  A particular challenge 

in this analysis is the effects of family meals, and their correlation to out-of-home meals, 

on both school breakfast participation and weight status.  This analysis controlled for the 

home meal environment by entering home meal frequency for both breakfast and dinner.  

Home breakfast was used to examine whether the association between school breakfast 

and weight status is in some way affected by family breakfast consumption.  Does 

entering home breakfast environment into our model change the associations seen 

between school breakfast and weight status?  If so, how does this association change?  

Family dinner was also added to the conceptual framework since it is a more accurate 

measure of family meal environments compared to breakfast.  By entering family dinner 

frequency in the model we are controlling for overall family meal environments and 

parental care more fully and with less confounding due to school and work related habits.    

Children can only be exposed to school breakfasts if they are available in their 

particular school.  However this study did not examine differences between students who 

had or did not have exposure to school breakfast programs.  Students were divided into 

groups based on whether they ate a school breakfast or not, regardless of their schools 

policy.  The differences between schools that offer school breakfast and those that do not 

is another area of school food policy that must be examined further. 
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In order to get an accurate estimate of the association between school breakfast 

and weight status socioeconomic status had to be accounted for in our models. SES has 

been shown to be associated with obesity in children (49).  Additionally, over 80% of the 

school breakfasts served by the School Breakfast Program were served to children 

eligible for free or reduced-price meals (2).   

Physical activity has been strongly linked to the incidence of obesity among 

children (31) and therefore it was included in the model.  Based on the literature, it was 

expected that physical activity would have a strong association to our outcome.  It is also 

possible that physical activity would be associated to our exposure of interest since 

children who eat breakfast are often more active throughout the day. 

Family structure was also taken into account since these factors have an 

association to whether a child receives school meals and is an indicator of overall 

household environment (50).  Marital status was added to the model since it is associated 

with increased risk for obesity (51), while also being associated to the home meal 

environment (50).  Maternal employment is assumed to be indicator of parental 

supervision and care.  The literature also has shown that maternal employment is 

associated with increased risk for obesity among children (47).   
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METHODS 

ECLS-K data set 

 The data used for this analysis was obtained from the Early Childhood 

Longitudinal Study – Kindergarten cohort (ECLS-K).  The ECLS-K is a data set that has 

been compiled by the National Center for Education Statistics (NCES) and is a nationally 

representative of American 5
th

 and 8
th

 grade populations (52).  Data was collected from 

children, their parents, and school administrators starting in the kindergarten class of 

1998 and follows them until their eighth grade year (52).  The ECLS-K employed a 

multistage probability sample design with the primary sampling units (PSUs) consisting 

of counties or groups of counties, the second stage units were schools within the PSUs 

and the final stage unit was children within those schools (52).  Weight, strata, and PSU 

parameters had to be used in all of the analyses presented to adjust for the sampling 

technique and the unequal probability of being selected for the sample (52).  The ECLS-

K oversampled certain groups including, Asians and Pacific Islanders, children that 

learned English as a second language, and private school children to ensure precision 

goals were met for the sample (52). 

Predictors     

School breakfast environment exposure variable was converted to a binary 

variable for school breakfast consumption.  Originally, the interviewer asked the 

following question: “During the last five days child was in school, how many school 

breakfasts did (he/she) receive?” Acceptable responses varied from 0-5 days of school 
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breakfast consumption as well as -1 which coded for not applicable (child did not receive 

school breakfast).  In the created binary variable, a value of 0 meant that the child 

received no school breakfast (originally coded as -1).  A value of 1 for the binary variable 

coded for any school breakfast consumption in the last five school days.     

Home breakfast and dinner environments were also taken into account in the 

models presented.  For the home breakfast question, the interviewer originally asked: “In 

a typical week, please tell me the number of days at least some of the family eats 

breakfast together.”  This question had valid responses ranging from 0-7.  The 

interviewer also asked the parent about the home dinner environment with the following 

question: “In a typical week, please tell me the number of days the family ate dinner 

together.”  This question also had valid responses ranging from 0-7.  Both of these family 

meal environment questions were left as continuous variables and are both present in the 

models presented. 

This analysis will focus on the sixth and seventh waves of data which provide a 

nationally representative sample of American middle school children.  The sixth wave 

consists primarily of American fifth grade students while the seventh wave consists 

primarily of eighth grade students and is the last wave of data collected by the ECLS-K.  

Wave six had a total sample size of 10,996 observations and wave seven had a total 

sample size of 8,809 observations.  This sample was reduced to ensure that only 

observations with a full collection of relevant data were used.  A list-wise deletion 

method was used; therefore, any observation that had any missing variable of interest was 

deleted so as to create a data set that was comparable to itself.  The final sample used in 
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this analysis contained 6,641 observations or 60.4% of the sixth wave sample and 75.4% 

of the seventh wave sample.   

Outcome Variables 

One of the main advantages of using the ECLS-K for this type of analysis is that it 

directly measures children’s height and weight and does not rely on self-report.  BMI is 

recorded in this data set; however this measure does not take adolescent growth into 

account (52).  Since the sample consists of a growing adolescent population child growth 

curves based on a reference population was used.  To get these growth curve BMI scores 

we used a CDC-developed SAS macro to calculate age and sex adjusted BMI z-scores 

based on height, weight, age, sex, and measurement technique (53).  Height was 

converted from inches to centimeters (inches*2.54), and weight was converted from 

pounds to kilograms (pounds*0.45359237).  Age was originally coded into quintiles in 

the ECLS-K with no exact age only available in the restricted access data set.  Therefore 

each quintile value was averaged and this value was used to estimate age as closely as 

possible (For example: the first quintile in the seventh wave was ages 148 months to 163 

months.  These values were averaged to give a value of 155.5 months.  In this example, 

each person who had a value of 1 for their wave seven age were given an age of 155.5 

months for the SAS macro, this process was repeated for each of the other quintiles).  All 

children were measured while standing, therefore the recumbent value was the same for 

each participant in the CDC developed macro.  Using the CDC age-adjusted BMI macro, 

we obtained age-adjusted BMI z-scores for each individual (54).  Using these BMI z-

scores, a weight status variable was then created to account for obese and not obese 

individuals.  Observations with a BMI z-score >1.96 (>95
th

 percentile) were coded as 
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obese while individuals with a BMI z-score less than 1.96 and greater than or equal to 

1.4395 were considered overweight (>85
th

 percentile) (55).  Individuals with a BMI z-

score less than 1.4395 were considered normal-weight (55).  Normal-weight and 

overweight individuals were grouped together for most of the stratified and binary 

logistic analyses.  One exception to this was the fourth prospective model which will be 

explained later in the methods.  

Control variables 

Physical activity was taken into consideration for each of the models presented.  

In wave six parents were asked, “…how many days their child got exercise that caused 

rapid breathing, perspiration, and a rapid heartbeat for 20 continuous minutes or more.”  

This question had valid values of 0-7.  Though parents were not asked this question in the 

seventh wave of data collection, it was asked to the children in the seventh wave.  

Therefore these physical activity variables were treated as equivalent despite the 

difference in responder.    

Control variables were modified as needed to provide analyzable categories for 

the analysis.  Race was originally coded into eight categories which produced several 

small sample groups.  To make larger sample subgroups this race was reduced to five 

variables: White, African-American, Hispanic, Asian, and other (Reference category: 

White).  Parental education was also modified; originally an eight level variable, it was 

reduced to four levels: Did not complete high school, high school graduate (or 

equivalent), completed some college (including associate degrees), and college graduates 

(Reference category: college graduate).  Parental marital status was originally divided 
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into five categories; this was reduced to two categories: married and not married 

(separated, divorced, widowed and single parents) (Reference category: married).  

Mother’s employment status was originally a five category variable that was reduced to 

three levels: full-time and no mother in household, part-time, unemployed (Reference 

category: Full time/no mother in household).  No mother in household was added to the 

employed mothers category however it should be noted that this was a small portion of 

the sample (<3%) and its effects will were negligible when treated as a separate category.    

Also included in this model are ECLS-K-based SES quintile measurements.  This 

variable takes parental education, occupation, income, and occupational prestige into 

account to produce a measure of SES than income alone could produce.  The SES 

variable was left as an ordinal categorical variable with values from 1-5.  Gender was 

coded 1 for males and 0 for females. 

Descriptive Methods 

 Initial descriptive statistics were collected for each of the variables of interest. 

Tests for associations between the independent and dependent variables were conducted 

to examine differences between obese and not-obese for both the fifth and eighth grade 

data waves.  To test for an association between independent and dependent variables at 

each time point, a Rao-Scott chi square test was done for each variable.  The Rao-Scott 

chi square test was used because it is a survey adjusted equivalent to the Pearson chi 

square test.   
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Analytic Methods  

To test for an association between obesity and school breakfast and family 

breakfast and dinner meal environments, two initial cross- sectional models were 

conducted for each wave of data.  A multivariable cross-sectional linear regression was 

done with BMI z-scores at fifth grade and eighth grade being the outcome variable of 

interest.  Included in each model were school breakfast participation, family breakfast 

and dinner environments, physical activity, gender, race, parental education, parental 

marital status, SES quintiles, and maternal employment status for their respective 

outcome variable wave.  Another cross-sectional model was conducted using logistic 

regression with the binary obese variable as the outcome.  The logistic models contained 

the same variables as the linear models and they were also conducted for both the fifth 

and eighth grade waves of data.  For each of these models, cross-sectional PSU, strata, 

and weight variables were used.  Therefore, wave six cross-sectional models contained 

wave six PSU, strata, and weight variables while wave seven cross-sectional models 

contained wave seven PSU, strata, and weight variables. 

Longitudinal analyses were conducted to test for the temporality of the exposure 

of interest (school breakfast participation) and outcomes (BMI z-score and obese/not 

obese) of interest.  Each model is explained in detail below.   

 

Model 1:  BMI z-score(7) regressed on fifth grade(6) predictor variables. 

The first model consisted of the eighth grade wave BMI z-score linearly regressed on all 

the fifth grade wave independent variables.   



28 

 

 

 

Model 2:  Obese/ Not obese(7) regressed on fifth grade(6) predictor variables 

The second model was a logistic model using the binary obese and not-obese eighth 

grade wave variable with the fifth grade wave explanatory independent variables used.   

 

Model 3:  BMI z-score change regressed on fifth grade(6) predictor variables 

The third longitudinal model used BMI z-score changes over time as the outcome 

variable which was equal to BMI z-score from eighth grade minus the BMI z-score from 

fifth grade.  This outcome was regressed on fifth grade independent variables.   

 

Model 4:  Weight status increase regressed on fifth grade(6) predictor variables 

The fourth prospective model was a logistic model that gave an outcome variable value 

of 1 for anyone who went from a lower weight category to a higher category.  Therefore 

any individual who went from normal-weight to overweight, normal-weight to obese or 

overweight to obese from fifth to eighth grade received a value of 1.  Individuals that had 

no change in weight status or went down in weight status from fifth to eighth grade 

received a value of 0 in this model.  This dependent variable was regressed on the same 

independent fifth grade variables.   

 

The data analysis for this paper was generated using SAS software, Version 9.3 of 

the SAS System for Windows, Copyright 2011.  SAS Institute Inc., Cary, NC, USA. 



29 

 

 

RESULTS 

Descriptive Statistics  

Obesity prevalence was 11.79% in the fifth grade (Table 1) and increased slightly 

by eighth grade to reach 11.94%.  20.79% of kids participated in a school breakfast 

program at both time points, with a slight decrease to 19.61% seen in the eighth grade 

sample.  Meal consumption at home and with family members showed a downward trend 

from fifth to eighth grade.  The number of days the child and their family ate dinner 

together dropped from an average of 5.45 days per week, to 5.19 days between the two 

samples.  There was also a downward trend in breakfast consumption with the sample 

eating an average of 3.57 family breakfasts per week in fifth grade and 3.15 breakfasts in 

eighth grade.   

 In the fifth grade sample, parents said their children exercised 3.79 days per week.  

In eighth grade physical activity reporting by the children increased to an average of 4.58 

days per week.  All of the statistics stated above are survey adjusted.   52.39% of mothers 

worked full time in the fifth grade, this proportion went up by eighth grade to 57.37% of 

(this also includes a portion of households that had no mother present; which contributed 

to less than 3% of the total population).  The increase in full time working mothers was 

mostly due to a loss of unemployed mothers over time.  In fifth grade 24.66% of mothers 

were unemployed; this proportion went down to 20.02% by eighth grade.          

 When the sample was stratified according to weight status (obese/not obese) 

significant differences in the sub-populations were found using the Rao-Scott chi square 

test of association.  Among the fifth grade population, obese children were statistically 
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more likely to receive a school breakfast (Table 2).  They also tended to have fewer 

family breakfast meals and exercise fewer days than non-obese individuals.  Boys had a 

higher proportion of obese individuals compared to females in the fifth grade as well.  

Obese children were more likely to be minorities, specifically, Hispanics, who made up 

over a quarter of the entire obese population in the fifth grade sample while only being 

roughly 16% of the overall sample population.  Children whose parents were less 

educated and of lower socioeconomic status were found to have a statistically higher 

prevalence of obesity.  Interestingly, children who were obese were more likely to have 

mothers that were employed full time (62.47% for obese compared to 56.67% in non-

obese). These same significant associations were seen in the eighth grade of data, though 

it should be noted that marital status was also found to be significantly associated to 

obesity (Table 3).  Those children who had parents who were not married were more 

likely to be obese. 

Analytic Results 

 Unadjusted models regressing BMI z-scores on school breakfast participation 

outcomes for both fifth and eighth grades were conducted.  These unadjusted models 

showed that those who participate in the breakfast programs were significantly more 

likely to have higher BMI z-scores compared to non-participating individuals (Table 4).  

However, when a multivariable linear cross-sectional model was used for both time 

points, there was only a significant association between school breakfast participation and 

higher BMI z-scores in the eighth grade.  No positive association between school 

breakfast participation and BMI z-score was also seen in the fifth grade but this was not 

found to be significant.   
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 Using an unadjusted logistic regression analysis of school breakfast participation 

on the obese binary outcome variable at both fifth and eighth grades, it was shown that 

school breakfast participants were significantly more likely to be obese.  However in a 

multivariable logistic regression at both time points there was no significant association 

between school breakfast participation and obesity prevalence (Table 5).  

 The unadjusted linear longitudinal analysis showed that children who received 

school breakfasts in the fifth grade had significantly higher BMI z-scores compared to 

non-participants in eighth grade (Table 6).  When this linear model was fully 

parameterized, school breakfast participation in fifth grade was still found to be 

significantly associated to higher eighth grade BMI z-scores.  This shows that the 

association between school breakfast and increased BMI z-scores was significant over 

time. 

In an unadjusted logistic model regressing school breakfast participation on the 

obese binary outcome variable, children who participated in school breakfast programs 

were significantly more likely to be obese compared to non-participants (Table 6).  When 

control variables were added to this model a positive association was still present 

however it was not found to be statistically significant.  

 In the linear model, where the outcome of interest was change in BMI z-score 

from fifth to eighth grade a significant association to change in BMI z-score was found 

(Table 7).  The unadjusted analysis again found that school breakfast participants were 

significantly more likely to have higher BMI z-scores compared to non-participants.  
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However when the control variables were added to this model the effect of school 

breakfast participation was almost completely gone and not discernable.   

 A final longitudinal analysis compared those who went to a higher weight status 

category (5.7% of the sample population) to those that stayed in the same weight 

category or went to a lower weight status category was first conducted.  In an unadjusted 

model it was shown that school breakfast participation was significantly associated to an 

increase in weight status.  However when this model was fully parameterized the 

association of school breakfast participation to increased weight status was not found to 

be statistically significant.   

Other determinants of obesity 

 The association of school breakfast participation to our weight status outcomes 

was not significantly affected by the presence or absence of a regular home meal 

environment.  None of the models presented showed any significant effect of home 

breakfast or home dinners on either BMI z-scores or the obese binary variable. 

Among all the models presented there were certain control variables that had 

consistent associations to our main outcome variables.  Higher reported physical activity 

was found to be associated to lower BMI z-scores and decreased likelihood of obesity in 

each of the logistic cross-sectional models.  Interestingly, this association was found in 

the linear cross-sectional model for fifth grade, however this association was not found in 

the eighth grade model.  In the longitudinal analyses there was an association between 

fifth grade physical activity and lower eighth grade BMI z-scores and probability of 
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obesity.  However no association was seen between physical activity and the change in 

weight status models.  

Higher socioeconomic status was consistently associated to lower BMI z-scores 

and a decreased probability of being obese.  This association was even found to be 

significant in the change in weight status model (Table 7), where no other significant 

variables were found.   

Identifying as racially Hispanic was also found to be associated to increased BMI 

z-scores and probability of obesity across each of the cross-sectional and longitudinal 

models.  However this positive association was not found in either of the change in 

weight models in table 7.   

Maternal employment status was found to be associated to weight status in most 

of the models presented.  Children whose mother was working part-time were found to 

have significantly lower BMI z-scores and probabilities of being obese in both the fifth 

and eighth grade cross-sectional models.  Longitudinally, it was found that maternal part-

time employment was associated with significantly lower BMI z-scores and probabilities 

of being obese.  However no association was found between fifth grade maternal working 

status and in the change in weight status models.   
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DISCUSSION 

 The purpose of this study was to determine whether there was an association 

between school breakfast participation and weight status among middle school students.  

The results of this study showed that there is limited evidence of an association between 

school breakfast participation and weight.  Though children who were obese were 

significantly more likely to participate in school breakfast programs, this apparent 

association did not stay consistent in most of the multivariable cross-sectional models.  

The one exception in this regard was the eighth grade linear cross sectional model which 

showed that students who participated in school breakfasts in eighth grade had 

significantly higher BMI z-scores in the eighth grade.  The logistic cross-sectional 

models showed no association between school breakfast participation and obesity 

prevalence. Therefore it appears that school breakfasts were associated in a cross-

sectional manner to overall BMI z-scores but not associated to obesity odds.   

 When looking at school breakfast participation in a prospective manner, it was 

found that school breakfast participation in the fifth grade was significantly associated 

with higher BMI z-scores in the eighth grade.  No association was found between school 

breakfast participation and obesity in our logistic model.  It appears that while school 

breakfast participation may be linked to increases in BMI z-scores, there is little evidence 

to show that participation leads to deleterious weight statuses.  Alternatively, it is 

possible that a longer study time frame is needed to capture the long-term effects of 

school breakfast participation.  For the logistic change in weight status model (Table 7, 
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nd

 Model) there were only 379 participants that changed weight status which is 5.7% of 

the overall sample.  The small sample size for individuals who changed weight status 

from fifth to eighth grade may have led to an unstable model with volatile point estimates 

and standard errors.   

When taken together, the cross-sectional models show a possible effect of school 

breakfasts on BMI z-scores with little effect seen in overall obesity prevalence.  The 

prospective models also indicated an association between BMI z-score increases and 

school breakfast participation, however, like the cross-sectional models; there is little 

evidence of school breakfast participation affecting obesity prevalence.  These results 

indicate that while a positive association between school breakfast participation and BMI 

z-scores is present, there is no evidence that school breakfast participation leads to a 

higher probability of becoming obese.   

 The home meal environment has received attention for its possible role in 

regulating meal consumption and quality (56).  However none of the models used in this 

analysis found that family breakfast or dinner significantly changed the association of 

school breakfast to weight status.  While some studies have found cross-sectional 

associations to these factors to weight status alone (56), none were found in this study 

and the theory that inclusive family home meals may provide a protective factor against 

obesity will need to be further examined.  It is possible that the protective associations of 

home meals is dependent upon the quality of the meals served as postulated in several 

articles (44).   
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 Overall, there was limited evidence showing that school breakfasts had a strong 

effect on the weight status of middle school children. There was evidence that school 

meals increased BMI z-scores without affecting obesity levels.  However this conclusion 

is based on a limited time frame which may limit the true effects of school breakfast over 

time.  Like this analysis, another study has shown that school breakfast participation can 

increase BMI, however this increase in weight did not automatically indicate an increase 

in negative weight outcomes and may actually bring about more equitable weight statuses 

across the population of students (27).   

 It is possible that no strong school breakfast participation effect was seen because 

this analysis examined children’s weight status after their dietary habits had been formed.  

Studies have shown that food preferences are formed much earlier in life (57) and these 

overriding factors can limit the effects of dietary programs in schools.  Family meals did 

not modify the association between school breakfast participation and weight status.  This 

may indicate that, indeed, dietary habits had already been formed by fifth grade and 

therefore the family meal effect that has been examined in the literature (43) was missed 

in this study.      

Another avenue by which to improve weight status in the school setting is through 

policy.  There is evidence that limiting competitive food access may have beneficial 

impacts on the consumption sugar sweetened beverages (SSB), especially among 

minority groups (34).  Despite this significant decrease in SSB consumption no direct 

association was found to decreased BMI scores in the study population (34).   
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Despite the utility of policy in improving dietary behaviors at schools there are 

often conflicting interests that restrict schools and their actions.  In a time of financial 

constraints for schools, many are looking for new ways to generate funds and this can 

force schools to serve poor quality foods (35).  Indeed, competitive foods such as snacks, 

cookies, and cakes are sold in more than 50% of elementary schools and are a large 

source of LNED foods (35).  In one study it was shown that a 10% increase in the 

probability of access to junk foods in schools leads to a 1% increase in BMI among 

students (36).  Together, these studies show that though school meals are an important 

factor in the overall dietary environment in schools, physical activity, competitive foods, 

and policies affecting their access, are another area of the school environment that must 

be examined further for their associations to obesity. 

Strengths and Weaknesses 

 The ECLS-K is an ideal data set to examine the long-term effects of various 

school-based exposures on obesity.  This data set uses direct measurements of 

participant’s height and weight to limit recall bias.   

Despite this, modified questions would have led to a more direct examination of 

the association between school breakfast and weight status.  First, parents were asked 

how many school meals their child ate in the past five school days.  Parental recall of 

their children’s dietary habits while they are not under their supervision is probably not as 

accurate as if the question was asked directly to the student.  The question asking about 

family breakfast was also somewhat limited.  Originally, this question asked on how 

many days in the past week did any family members eat breakfast together.  This 

question does not automatically include the child that was surveyed in this question and 
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there is no guarantee that the child participated in each of those family breakfasts.  

Another more direct way to measure the family home meal environment would have been 

to ask the away-from-home meal consumption frequency.  As noted in the literature 

review, away from home meals have been associated with higher levels of consumption 

and energy dense foods (40).  

Finally, the questions regarding physical activity frequency were asked to the 

parent in the fifth grade sample, and were asked to the child in the eighth grade sample.  

These questions may be biased in both instances; however there must be some systematic 

bias between the child’s recall and parent’s recall.  Despite this most of the limitations 

likely only increased random error in the sample and did not create a systematic error that 

would lead to biased results.   
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IMPLICATIONS AND FUTURE DIRECTIONS 

 School breakfasts have become an important safety net for families that are 

unable to afford money or time to feed their children breakfasts before going to school 

(2).  In this analysis we find evidence that suggests that while school breakfast may be 

associated with increased BMI z-scores, there is little evidence that school breakfast 

programs are creating increasing the probability of being obese among participants.  That 

being said, a longitudinal analysis conducted from kindergarten to eighth grade would be 

able to examine the long-term associations of school breakfast participation to weight 

status at a developmental period closer to dietary habit formation.  Due to the district-

centric regulatory structure of school meal program it would be beneficial to understand 

the effects of school breakfast and how these effects vary depending on the various state 

policies regarding this program.  Since schools districts are able to plan their meal 

programs there is opportunity for significant differences in meal content.  This inter-

district variation may provide further insights into what meal programs are associated 

with beneficial nutritional and weight outcomes.  For example, schools have the option to 

fulfill SMI guidelines by providing a fixed amount of various food components in each 

meal or they can voluntarily make more stringent choices limiting access to unhealthy 

foods at meal times.  The effects that these local policy differences produce must be 

examined further.   
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Table 1: 

Univariate Analysis of Fifth and Eighth-grade students (n= 6,641) 
Table1: Descriptive statistics of school breakfast participation, home meal environment, physical activity, 

and weight status in the United States by grade 

 Fifth Grade Eighth grade 

Mean/ % SE Mean/ % SE 

Child receives school 

breakfasts 

  
        

     Any 20.79 1.34 19.61 1.24 

     None 79.21 1.34 80.39 1.24 

Average number of days family eats breakfast together  3.57 0.06 3.15 0.05 

Average number of days family eats dinner together  5.45 0.04 5.19 0.04 

Average number of days child exercised at least 20 minutes 3.79 0.04 4.58 0.05 

Gender       
     Male 49.73 0.99 50.46 0.91 

     Female 50.27 0.99 49.54 0.91 

Race       
     White 64.43 1.76 61.20 1.62 

     Black 12.57 1.06 15.32 1.04 

     Hispanic 16.79 1.50 17.13 1.43 

     Asian 2.41 0.27 3.02 0.32 

     Other 3.80 0.87 3.32 0.79 

Parents highest educational 

level 

 
     

     Did not complete HS 8.41 0.80 9.11 0.82 

     HS Grad 23.86 1.08 23.59 1.05 

     Some College 33.42 1.02 33.07 0.95 

     College Graduate 34.31 1.36 34.23 1.23 

Marital Status       
     Married 70.64 1.26 70.66 1.10 

     Not married 29.36 1.26 29.34 1.10 

SES Quintiles       
     1st Quintile 16.21 1.22 17.00 1.14 

     2nd 18.36 0.83 17.48 0.75 

     3rd 19.41 0.93 19.22 0.84 

     4th 21.80 0.86 22.12 0.86 

     5th 24.23 1.22 24.18 1.12 

Mother's Employment 

Status 

 
     

     Full-time, no mother in HH 52.39 1.09 57.37 1.15 

     Part-time 22.95 1.01 22.62 0.91 

     Unemployed 24.66 0.99 20.02 0.92 

Obese       

     Yes  11.79 0.62 11.94 0.60 

     No 88.21 0.62 88.06 0.60 

BMI Z-score 0.63 0.02 0.64 0.02 

BMI (kg/m^2) 20.50 0.85 22.98 0.10 

Note: Sample means and standard errors are weighted, and controlled for strata and PSUs.  Children were 

reported as receiving breakfast if parent reported at least one school breakfast was received in past 5 school 

days.  5th grade corresponds to wave 6 of the ECLS-K and 8th grade to wave 7; a small number of children 

are in other grades. 
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Table 2: 

Stratified Analysis of obese and non-obese Fifth-grade students 
Table 2: Descriptive bivariate statistics comparing obese and non-obese individuals 

  

 Obese (n=777) Non-obese 

(n=5864) 

P-value Mean/ % SE Mean/ % SE 

Child receives school breakfasts      <0.0001
**

 

     Any 31.14 2.99 19.41 1.42 

     None 68.86 2.99 80.59 1.42 

Average number of days family eats breakfast 

together  3.11 0.13 3.63 0.06 

0.0002
**

 

Average number of days family eats dinner 

together  5.42 0.12 5.45 0.04 

0.8478 

Average number of days child exercised at least 

20 minutes 3.25 0.12 3.86 0.04 

<0.0001
**

 

Gender      0.0290
*
 

     Male 55.19 2.63 49.00 1.08 

     Female 44.81 2.63 51.00 1.08 

Race      <0.0001
**

 

     White 50.67 3.45 66.27 1.76 

     Black 15.55 2.35 12.17 1.05 

     Hispanic 26.65 2.73 15.47 1.49 

     Asian 3.17 0.72 2.31 0.28 

     Other 3.96 1.60 3.78 0.83 

Parents highest educational level      <0.0001
**

 

     Did not complete HS 13.56 2.22 7.73 0.80 

     HS Grad 28.23 2.55 23.28 1.12 

     Some College 35.21 2.70 33.18 1.09 

     College Graduate 23.00 2.49 35.82 1.47 

Marital Status      0.0507 

     Married 65.11 3.29 71.39 1.32 

     Not married 34.89 3.29 28.62 1.32 

SES Quintiles      <0.0001
**

 

     1st Quintile 25.50 3.34 14.97 1.27 

     2nd 23.02 2.38 17.73 0.85 

     3rd 18.30 2.05 19.55 1.00 

     4th 19.64 2.35 22.09 0.92 

     5th 13.54 2.23 25.66 1.29 

Mother's Employment Status      <0.0034
**

 

     Full-time, no mother in HH 57.16 2.55 51.75 1.22 

     Part-time 15.62 1.92 23.93 1.11 

     Unemployed 27.22 2.39 24.32 1.04 

BMI Z-score 2.23 0.01 0.41 0.02 <0.0001
**

 

BMI (kg/m^2) 29.64 0.18 19.28 0.07 <0.0001
**

 

*p<0.05; **p<0.01. Note: Sample means and standard errors are weighted.  Children were reported as 

receiving breakfast if parent reported at least one school breakfast was received in past 5 school days.  5th 

grade corresponds to wave 6 of the ECLS-K and 8th grade to wave 7; a small number of children are in 

other grades. 
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Table 3: 

Stratified Analysis of obese and non-obese Eighth-grade students 
Table 3: Descriptive bivariate statistics comparing obese and non-obese individuals 

  

 Obese (n=694) Non-obese 

(n=5947) 

P-value Mean/ % SE Mean/ % SE 

Child receives school breakfasts      <0.0001
**

 

     Any 29.93 2.93 18.21 1.32 

     None 70.07 2.93 81.79 1.32 

Average number of days family eats breakfast 

together  2.90 0.13 3.18 0.05 

0.0380
*
 

Average number of days family eats dinner 

together  5.26 0.11 5.18 0.04 

0.5083 

Average number of days child exercised at 

least 20 minutes 4.25 0.12 4.63 0.05 

0.0026
**

 

Gender      0.0184
*
 

     Male 56.81 2.68 49.59 1.00 

     Female 43.19 2.68 50.41 1.00 

Race      <0.0001
**

 

     White 47.03 3.13 63.13 1.65 

     Black 21.00 3.01 14.55 1.05 

     Hispanic 25.02 2.14 16.06 1.46 

     Asian 3.36 0.97 2.97 0.34 

     Other 3.59 1.42 3.29 0.76 

Parents highest educational level      <0.0001
**

 

     Did not complete HS 12.33 1.73 8.67 0.85 

     HS Grad 29.47 2.30 22.79 1.08 

     Some College 35.61 2.77 32.72 0.98 

     College Graduate 22.58 2.24 35.81 1.34 

Marital Status      0.0223
*
 

     Married 65.09 2.81 71.42 1.13 

     Not married 34.91 2.81 28.58 1.13 

SES Quintiles      <0.0001
**

 

     1st Quintile 25.75 3.02 15.82 1.15 

     2nd 23.35 2.34 16.68 0.72 

     3rd 17.81 2.24 19.41 0.91 

     4th 21.19 2.57 22.24 0.88 

     5th 11.90 1.47 25.85 1.22 

Mother's Employment Status      0.0055
**

 

     Full-time, no mother in HH 62.47 2.46 56.67 1.23 

     Part-time 15.24 2.03 23.62 0.97 

     Unemployed 22.29 2.34 19.71 0.98 

BMI Z-score 2.28 0.01 0.41 0.02 <0.0001
**

 

BMI (kg/m^2) 34.05 0.22 21.48 0.08 <0.0001
**

 

*p<0.05; **p<0.01. Note: Sample means and standard errors are weighted.  Children were reported as 

receiving breakfast if parent reported at least one school breakfast was received in past 5 school days.  

5th grade corresponds to wave 6 of the ECLS-K and 8th grade to wave 7; a small number of children 

are in other grades. 
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Table 4: 

Linear cross-sectional analysis of BMI z-scores based on school breakfast 

participation and home meal environments for fifth and eighth grade 

students(n=6,641) 

Table 4:Estimated relationships between school breakfast participation and BMI Z-scores 

 

Outcome variable: BMI z-score 

5th grade 8th grade 

Unadjusted 

point 

estimate 

(SE) 

Fully 

parameterized 

point estimates 

(SE) 

Unadjusted 

point 

estimate 

(SE) 

Fully 

parameterized 

point estimates 

(SE) 

Child receives school breakfasts 0.31(0.07)
**

 0.10 (0.07) 0.41 (0.05)
**

 0.16 (0.07)
*
 

Family eating breakfast together  -0.004 (0.01)   -0.01 (0.01) 

Family eating dinner together  -0.004 (0.01)   -0.01 (0.01) 

Child's physical activity   -0.04 (0.01)
**

   -0.001 (0.01) 

Male  0.15 (0.04)
**

   -0.04 (0.04) 

Race       

     White  --   -- 

     Black  0.02 (0.08)   0.17 (0.08)
*
 

     Hispanic  0.22 (0.07)
**

   0.16 (0.06)
**

 

     Asian  -0.02 (0.11)   0.02 (0.10) 

     Other  0.06 (0.12)   -0.08 (0.15) 

Parents highest 

educational level 

      

     College Graduate  --   -- 

     Did not complete HS  -0.03 (0.14)   -0.03 (0.12) 

     HS Grad  -0.02 (0.09)   0.03 (0.09) 

     Some College  -0.03 (0.06)   0.07 (0.05) 

Marital Status       

     Married  --   -- 

     Not married  -0.01 (0.06)   0.04 (0.04) 

SES Quintiles  -0.09 (0.03)
**

   -0.10 (0.03)
**

 

Mother's 

Employment 

Status 

      

     Full-time, no mother in HH  --   -- 

     Part-time  -0.21 (0.06)
**

   -0.20 (0.05)
**

 

     Unemployed   -0.12 (0.06)
*
   0.04 (0.05) 

*p<0.05; **p<0.01. Shown are the estimated coefficients and standard errors of linear models as indicated.  

Models 1 and 3 control for family breakfast and dinner meal environments, while models 2 and 4 are 

unadjusted.  Children were reported as receiving school breakfast if parent reported that the child received a 

school breakfast in past 5 school days.  Breakfast and dinner together models were treated as continuous 

variables with values ranging from 0-7 days.  The estimates are for fifth grade (wave 6) and eighth grade 

(wave 7) children; a small number of children are in other grades. 
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Table 5: 

Logistic cross-sectional analysis of binary obesity outcomes based on school 

breakfast participation and home meal environments for fifth and eighth grade 

students(n=6,641) 

Table 5:Estimated odds ratios between school breakfast participation and obese/ not obese binary 

variable 

  

Outcome variable: Obese Binary 

5th grade 8th grade 

Unadjusted 

point estimate 

(SE) 

Fully 

parameterized 

point estimates 

(SE) 

Unadjusted 

point 

estimate 

(SE) 

Fully 

parameterized 

point estimates 

(SE) 

Child receives school 

breakfasts 

1.88(1.38, 

2.55)
**

 1.20(0.83,0.172) 

1.91(1.39, 

2.64)
**

 1.21(0.79,1.85) 

Family eating breakfast 

together 

 

0.96(0.92,1.01)   0.98(0.93,1.04) 

Family eating dinner 

together 

 

0.99(0.92,1.07)   1.01(0.93,1.09) 

Child's physical activity   0.84(0.78,0.89)
**

   0.92(0.87,0.98)
 **

 

Male  1.41(1.13,1.77)
**

   1.43(1.11,1.85)
 **

 

Race       

     White  --   -- 

     Black  1.15(0.72,1.85)   1.36(0.83,2.22) 

     Hispanic  1.62(1.12,2.36)
*
   1.57(1.12,2.19)

*
 

     Asian  1.70(0.90,3.19)   1.39(0.68,2.83) 

     Other  1.25(0.68,2.29)   1.12(0.59,2.13) 

Parents highest 

educational level 

      

     College Graduate  --   -- 

     Did not complete HS  0.78(0.38,1.59)   0.45(0.24,0.83)
*
 

     HS Grad  0.75(0.40,1.43)   0.62(0.36,1.06) 

     Some College  1.06(0.71,1.58)   0.96(0.65,1.40) 

Marital Status       

     Married  --   -- 

     Not married  0.96(0.70,1.32)   0.92(0.69,1.23) 

SES Quintiles  0.79(0.63,0.99)
*
   0.72(0.59,0.87)

**
 

Mother's 

Employment 

Status 

      

     Full-time, no mother in HH  --   -- 

     Part-time  0.64(0.46,0.90)
*
   0.61(0.43,0.88)

*
 

     Unemployed   0.86(0.64,1.15)   0.94(0.70,1.25) 

*p<0.05; **p<0.01. Shown are the estimated coefficients and standard errors of logistic models as 

indicated.  Models 1 and 3 control for family breakfast and dinner meal environments, while models 2 and 

4 are unadjusted.  Children were reported as receiving school breakfast if parent reported that the child 

received a school breakfast in past 5 school days.  Breakfast and dinner together models were treated as 

continuous variables with values ranging from 0-7 days.  The estimates are for fifth grade (wave 6) and 

eighth grade (wave 7) children; a small number of children are in other grades. 

 



56 

 

 

Table 6: 

Prospective analysis of eighth grade weight status based on fifth grade school 

breakfast participation and home meal environment (n=6,641) 
Table 6:Estimated relationships between 5th grade meal characteristics and 8th grade weight status 

outcomes 

 

Outcome variable: BMI z-

score Outcome variable: Obese Binary 

Unadjusted 

point 

estimate 

(SE) 

Fully 

parameterize

d point 

estimates 

(SE) 

Unadjusted point 

estimate: OR (SE) 

Fully 

parameterized 

point estimates: 

OR (SE) 

Child receives school breakfasts 0.39 (0.5)
**

 0.15 (0.06)
*
 1.91(1.44,2.54)

**
 1.31 (0.90,1.90) 

Family eating breakfast 

together 

 

-0.003 (0.01)   1.03 (0.98,1.08) 

Family eating dinner together  -0.001 (0.01)   0.99 (0.93,1.07) 

Child's physical activity   -0.02 (0.01)
 *
   0.86 (0.82,0.91)

**
 

Male  -0.01 (0.04)   1.46 (1.14,1.89)
**

 

Race       

     White  --   -- 

     Black  0.17 (0.07)
 *
   1.36 (0.85,2.20) 

     Hispanic  0.17 (0.06)
 *
   1.61 (1.13,2.29)

**
 

     Asian  0.004 (0.10)   1.26 (0.62,2.55) 

     Other  -0.03 (0.15)   1.17 (0.62,2.22) 

Parents highest educational 

level 

      

     College Graduate  --   -- 

     Did not complete HS  0.01 (0.11)   0.47 (0.26,0.86)
*
 

     HS Grad  0.04 (0.08)   0.64 (0.38,1.06) 

     Some College  0.08 (0.05)   0.95 (0.67,1.34) 

Marital Status       

     Married  --   -- 

     Not married  0.03 (0.04)   0.88 (0.66,1.19) 

SES Quintiles  -0.09 (0.03)
*
   0.72 (0.59,0.89)

**
 

Mother's Employment Status       

     Full-time, no mother in HH  --   -- 

     Part-time  -0.17 (0.04)
*
   0.52 (0.36,0.75)

**
 

     Unemployed   -0.05 (0.04)   0.76 (0.56,1.04) 

*p<0.05; **p<0.01. Shown are the estimated coefficients and standard errors of linear and logistic models 

as indicated.  Model 1's outcome variable is BMI z-score in 8th grade, while model 2's outcome variable is 

the binary obese/ not obese variable in 8th grade.  Independent variables are from the sixth wave (fifth 

grade) data set.  Children were reported as receiving school breakfast if parent reported that the child 

received a school breakfast in past 5 school days.  Breakfast and dinner together models were treated as 

continuous variables with values ranging from 0-7 days.  A small number of children are in other grades. 
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Table 7: 

Prospective analysis of changes in weight status based on school breakfast 

participation and home meal environment (n=6,641) 

Table 7: Estimated relationships between 5th grade characteristics and 8th grade changes in BMI z-scores. 

 

Outcome variable: BMI z-

score Outcome variable: Obese Binary 

Unadjusted 

point 

estimate 

(SE) 

Fully 

parameterized 

point estimates 

(SE) 

Unadjusted 

point estimate: 

OR (SE) 

Fully 

parameterized 

point estimates 

OR (SE) 

Child receives school breakfasts 0.07 (0.03)
*
 0.03 (0.03) 1.51(1.06,2.16)

*
 1.02 (0.69,1.52) 

Family eating breakfast together  0.00004 (0.01)  1.04 (0.98,1.10) 

Family eating dinner together  0.004 (0.01)  0.98 (0.90,1.08) 

Child's physical activity   0.01 (0.01)  0.97 (0.90,1.05) 

Male  -0.14 (0.02)
**

  1.19 (0.84,1.68) 

Race 

     White  --  -- 

     Black  0.07 (0.05)  1.37 (0.76,2.47) 

     Hispanic  -0.06 (0.03)  1.06 (0.71,1.58) 

     Asian  -0.01 (0.04)  0.53 (0.27,1.05) 

     Other  -0.08 (0.12)  1.32 (0.60,2.94) 

Parents highest educational level 

     College Graduate  --  -- 

     Did not complete HS  0.06 (0.08)  0.41 (0.15,1.11) 

     HS Grad  0.04 (0.04)  0.48 (0.21,1.07) 

     Some College  0.07 (0.03)
*
  0.71 (0.44,1.15) 

Marital Status 

     Married  --  -- 

     Not married  0.03 (0.03)  1.25 (0.87,1.81) 

SES Quintiles  -0.01 (0.01)  0.71(0.54,0.92)
**

 

Mother's Employment Status 

     Full-time, no mother in HH  --  -- 

     Part-time  0.01 (0.03)  0.84 (0.50,1.40) 

     Unemployed   0.07 (0.03)
*
   1.23 (0.86,1.77) 

*p<0.05; **p<0.01. Shown are the estimated coefficients and standard errors of linear and logistic 

prospective models as indicated.  Model 1's outcome of interest was measured as BMI z-score at eighth 

grade minus BMI z-score at fifth grade.  Model 2's outcome variable was coded as 1 if there was a positive 

change in weight status and 0 if there was no change or a negative change in weight status.  Independent 

variables were measured at wave 6 (fifth grade).  Children were reported as receiving school breakfast if 

parent reported that the child received a school breakfast in past 5 school days.  Breakfast and dinner 

together models were treated as continuous variables with values ranging from 0-7 days.  A small number 

of children are in other grades. 

 

 

 


