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Abstract 

This paper examines participation patterns in the School Breakfast Program (SBP) 
and National School Lunch Program (NSLP). Our study adds to the existing 
literature in two important ways. First, we conduct the first longitudinal 
examination of transitions in SBP and NSLP participation using panel data on a 
cohort of elementary school children. Second, we examine whether local food 
prices are associated with SBP and NSLP participation using cross-sectional and 
longitudinal models. A large proportion of children in our sample experience 
transitions in SBP (37 percent) and NSLP (28 percent) participation during 
elementary school. Children who change SBP participation tend to come from 
low-income households whereas those who change NSLP participation come 
from high-income households. Increases in real prices of dairy, meats, and fruits 
and vegetables are associated with increases in SBP participation only among 
children from low-income households. There is no effect of food prices on NSLP 
participation.  
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1. Introduction 

The National School Lunch Program (NSLP) and School Breakfast Program (SBP) 

administered by the U.S. Department of Agriculture (USDA) provide subsidized meals to 

children in schools. A key objective of these programs is to ensure that children have access to 

healthy, well-balanced meals. Both programs have grown dramatically since their inception in 

terms of the number of children served on a typical day. The NLSP, the larger and older of the 

two programs, serves 27.5 million children each school day in 2005; in comparison, the SBP 

serves 8.7 million children. Yet, participation in these programs is far from universal. In SY 

2004-05, 62 percent of students participated in the NSLP and 18 percent participated in the SBP 

on a typical school day (Gordon et al 2007). 

Understanding participation decisions is critical to policymakers’ efforts to reach students 

in need and identify populations where additional outreach efforts should be targeted. A number 

of studies have examined factors influencing school meal participation decisions at a point in 

time (Gordon et al 2007, Dunifon and Kowaleski-Jones 2001, Wemmerus et al. 1996, Gleason 

1995)1. The consensus is that participation varies by gender, age, race-ethnicity, socioeconomic 

status, single-parent status, parental involvement, food assistance program participation, region, 

urbanicity, and the price of school meals. However, these studies are limited in two ways. First, 

they do not examine the influence of a potentially important factor - food prices - on school meal 

participation. There are significant geographic differences in food prices (Sturm and Datar 2005; 

Leibtag 2007; Nord and Hopwood 2007) that may induce families to make different food choices 

and, consequently, participation decisions. Higher food prices may affect household food choices 

in ways that reduce diet quality. For example, households may choose to purchase less of some 

healthy foods, such as fruits and vegetables, with their limited food budget. However, higher 
                                                 
1 Earlier studies include Long (1991), Akin et al. (1983), and Mauer (1984) 



 3

food prices would also induce households to participate in school meal programs because they 

are subsidized, and may therefore offset any negative impact on diet quality by providing 

nutritionally balanced meals to children. Among families eligible for free or reduced price meals, 

higher food prices would imply an even greater school meal subsidy. Coupled with the fact that 

low-income households spend a larger share of their income on food, this suggests that school 

meal participation among low-income families may be more sensitive to food prices. Second, 

lack of longitudinal data has undermined previous efforts to document the extent of transitions in 

participation and to identify the factors that influence these transitions. Understanding these 

transitions is important because these programs are intended to serve as safety nets for low-

income families in times of need. Volatility in school meal participation is a concern because the 

benefits of school meals may not be fully realized. Children from low-income families may 

transition in and out of school meal programs more frequently because their families tend to have 

greater income volatility (Newman 2006). 

Our study represents the first effort to document the school meal participation patterns of 

children as they enter elementary school and the changes in their participation through fifth 

grade. We use data from the Early Childhood Longitudinal Study – Kindergarten Class (ECLS-

K), a panel dataset on a nationally representative cohort of kindergarteners in the U.S. with data 

on their school lunch and breakfast participation in kindergarten, first, third, and fifth grades. We 

link the ECLS-K data to local area food prices for the corresponding years collected by the 

Council for Community and Economic Research. We examine how individual, family, school 

and geographic characteristics influence the decision to participate in school meal programs in 

first grade. Next, we leverage the panel nature of the ECLS-K data to examine whether changes 

in these characteristics over time are associated with changes in participation using child fixed-
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effect models. In both cross-sectional and longitudinal analyses, we also examine the role of food 

prices, which have received limited attention in the prior literature. Local area food prices are 

deflated by the cost of living in the area in order to estimate the effects of changes in real food 

prices on SBP and NSLP participation. 

Our main findings can be summarized as follows. First, even though aggregate 

participation rates in the NSLP and SBP remain relatively stable throughout elementary school, 

we find evidence of significant transitions.  Approximately 37 percent of students change their 

participation in SBP during the first, third and fifth grades while 28 percent change their 

participation in NSLP. Second, children who change SBP participation across grades tend to 

come from low income and disadvantaged households whereas children who change NSLP 

participation tend to come from higher income households. Third, real food prices are not 

associated with NSLP or SBP participation in cross-sectional models, but are significantly 

associated with SBP participation in longitudinal models. Increases in the real price of dairy, 

meats, and fruits and vegetables are associated with an increase in SBP participation among 

children from low-income households. The estimated participation elasticity is approximately 

0.11, which implies that a 10 percent increase in real food prices increases SBP participation by 

just over 1 percent. In addition to food prices, we find that changes in household income over 

time are significantly associated with changes in SBP and NSLP participation. In particular, SBP 

and NSLP participation decrease by roughly 4 percentage points and 2.6 percentage points, 

respectively, when household income increases beyond the $15,000-$25,000 category, which 

roughly corresponds to the eligibility threshold for free meals.  

The longitudinal analyses suggest that volatility in household income and food prices 

explains the volatility in SBP participation among children from low-income households. The 
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volatility in participation raises concerns about the program’s ability to smooth out household 

food consumption over economic disruptions and about the potential dampening of the 

nutritional benefits of school meal programs. Our findings also have implications for the income 

criteria used to determine eligibility for free and reduced price meals. Current eligibility criteria 

would fail to qualify children from households whose real incomes have eroded due to increases 

in real food prices.   

The remainder of the paper is organized as follows. Section 2 provides background about 

the federal school meal programs and correlates of meal participation. Section 3 outlines our 

empirical strategy.  Section 4 describes our data.  In Section 5, we discuss the results of the 

cross-sectional and longitudinal models. Finally, Section 6 concludes with a summary discussion 

of our findings and implications for policymakers.     

 

2. Background 

In response to growing concerns regarding nutritional deficiencies among children, the 

federal government launched two national school meals programs – the National School Lunch 

Program (NSLP) in 1946 and the National School Breakfast Program (SBP) in 1966 – that were 

designed to provide nutritious meals to needy children. Both programs have grown rapidly since 

their inception. The NSLP, the older and larger of the two programs, increased its coverage from 

7.1 million children in its first year to more than 28.4 million children served each day in the 

2003 fiscal year.  The school lunch program currently serves children in 98 percent of the 

nation’s public schools.  While the SBP has also grown remarkably since its inception (0.5 

million children in 1970 to 8.4 million children in 2003), participation in the SBP continues to 

lag NSLP.  During the 2004-05 school year, the SBP was offered in 85 percent of the schools 
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that offered school lunch (Gordon and Fox 2007).  However, student participation in both 

programs is far from universal:  the school lunch participation rate is approximately 62 percent, 

while breakfast participation is much lower at 18 percent (Gordon and Fox 2007).  

Recently, the NSLP and SBP have received increased attention as policymakers consider 

the programs as potential tools to improve health outcomes, combat obesity, and support learning 

through improved nutrition. With the upcoming reauthorization of child nutrition programs in 

2009, there is renewed interest in examining how well school meal programs are reaching 

students in need. Prior research on the correlates of school meal participation focuses on 

socioeconomic factors, food assistance program participation, region, urbanicity, parental 

involvement, and the cost of the school meal as the primary determinants (Gordon et al 2007, 

Dunifon and Kowaleski-Jones 2001, Wemmerus et al. 1996, Gleason 1995, Long 1991, Akin et 

al. 1983, Mauer 1984). The Food and Nutrition Service (FNS) of the USDA sponsored the 

School Nutrition Dietary Assessment Studies (SNDA I, II and III) that are based on limited, but 

nationally-representative samples of public school food authorities (SFA) and the schools and 

students in those SFAs. The SNDA studies are conducted to obtain up-to-date information on the 

school meal programs, the school environments that affect the food programs, the nutrient 

content of school meals, and the contributions of school meals to children’s diets. The most 

recent SNDA (SNDA-III) was conducted in SY 2004-05 and finds that student participation is 

sensitive to within-program meal prices: 89 percent of certified free or reduced price lunch 

students compared to 60 percent non-certified students participate (Gordon et al 2008). Among 

students who are not eligible for free or reduced-price meals, a higher lunch price is associated 

with lower probability of NSLP participation. NSLP participation is significantly higher among 

younger students, boys, students from rural districts, and students from minority, low income-to-
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poverty ratio, less educated, and single-parent households. Characteristics of NSLP lunches 

offered, including percent of calories from fat, whether dessert or french fries were frequently 

offered, and average number of fresh fruits and vegetables offered per day, were generally not 

significantly associated with NSLP participation. SBP participation also decreases with the price 

of school breakfast and is related to sociodemographics groups in the same way as NSLP 

participation. However, program variables including use of offer-versus-serve, food-based versus 

nutrient standard menu planning, whether meals were prepared on-site, and meal characteristics 

such as percentage of calories from fat were not significantly associated with SBP participation.  

While prior studies show that the price of school meals is an important predictor of 

participation, less is known about how the price of food outside of school meal programs affects 

participation. The price of alternatives to school meals has been identified as a potentially 

important factor in models of demand for school lunches (Akin et al. 1983), but the relationship 

has never been tested empirically.2 In addition, the literature has focused solely on participation 

decisions at a point in time, which masks significant movement in and out of the program.  

In this paper, we document the prevalence of transitions on and off school meal programs 

and use this within-child variation to model participation longitudinally. We also link 

longitudinal data on elementary school children’s school meal participation with local area food 

prices from the Council for Community and Economic Research (C2ER) to estimate 

participation elasticities with respect to food prices.   

 

3. Econometric Model 

                                                 
2 Previous studies were not able to link food price data because geographic identifiers for children’s residences were 
not available. 
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The cross-sectional specifications common in the literature model child i’s participation in 

breakfast (and lunch) (Yi) as a function of the child’s and household’s characteristics (Xi) at a 

particular point in time (see Equation 1).  

(1)  Yi = +  Xi+ i 

where, the vector Xi includes child’s race/ethnicity and gender, mother’s education, household 

income, single-parent household, number of siblings, urbanicity, region, eligibility for free and 

reduced priced lunch (and prices of school meals if available), and maternal labor supply.3  This 

literature does not generally differentiate the time-varying and time-invariant factors because the 

cross-sectional regressions are measured at a point in time.  

Our initial cross-sectional model is similar, but includes measures of real food prices in state 

s, area j (Fjs), defined as nominal food prices deflated by the cost of living in the area (see 

Equation 2). We examine the influence of several potential alternatives to school meals: a price 

index for fast food and three price indices for grocery-bought food items in the dairy, meat, and 

fruits and vegetables categories. The fast food index measures the cost of purchasing prepared 

alternatives to school meals. The three grocery indices proxy for the costs of preparing a brown-

bag lunch or breakfast at home.  Higher costs for any of these items should increase school meal 

participation. The model also includes state fixed effects ( s) to control for time-invariant 

unobservable differences across states.  We initially estimate this model on the cross-section of 

children during their first grade only to examine determinants of school meal participation at a 

point in time. 

(2) Yijt = i+ 2 Xijs+  Fjs + s+ ijs 

                                                 
3 Maternal labor supply may also address the trade-off between time and costs in school meal participation 
decisions. 
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A concern with traditional cross-sectional models is that they are unable to examine the 

influence of changes in time-varying characteristics on school meal participation because the 

data are available only at a point in time. For example, changes in household income over time 

may change eligibility status and consequently meal participation. Indeed, income volatility has 

been found to alter eligibility for free/reduced price meals among a significant proportion of low 

income households (Newman 2006).  There is also concern in cross-sectional specifications 

regarding unobserved heterogeneity and omitted variable bias.  Some children may be more or 

less likely to participate due to characteristics we cannot observe in the data. If these 

characteristics are correlated with a covariate of interest (e.g. food prices), the coefficients are 

likely to be biased.  For example, children in more affluent schools or from particular types of 

families may perceive a stigma associated with school lunch and so be less likely to participate.  

If these unobservable characteristics are correlated with higher food prices, we may 

underestimate the impact of prices on participation.  Conversely, children in poor urban areas 

may face higher food prices due to a lack of large supermarkets and related food outlets (Powell 

et al., 2007).  In this case, we may overestimate the role of food prices.   

If these concerns are time-invariant, a child fixed effect can be used to remove the 

potential bias when panel data are available. Therefore, our preferred model incorporates a child-

specific intercept ( i) and is estimated on the pooled data from the first, third and fifth grade 

waves (see Equation 3). Equation 3 also includes year fixed effects to address trends in 

participation ( t).4 This specification excludes time-invariant individual-level covariates and state 

fixed effects because their coefficients cannot be identified in the presence of child fixed effects.    

(3) Yijst = i+ 2 Xijst+  Fjst + t + ijst 

                                                 
4 We cannot distinguish a grade from a year (or time) fixed effect because there is only a single cohort of children. 
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In addition to the main food price effects ( ), we estimate models that interact food prices 

with household income.  The hypothesis is that lower income households may be more sensitive 

to food prices and consequently rely on the school meal programs as a safety net.  Higher food 

prices are unlikely to influence the behavior of higher income households because food costs 

comprise a smaller share of their total household expenditures and income (Blisard and Stewart 

2007). 

 

4. Data 

The analyses rely on data merged from two unique sources: the Early Childhood 

Longitudinal Study – Kindergarten Class (ECLS-K) and the Cost of Living Index (COLI) of the 

Council for Community and Economic Research (formerly known as ACCRA).  

 

4.1. ECLS-K 

The ECLS-K surveyed a nationally-representative sample of children attending 

kindergarten in 1998-99, followed by repeated data collection on the original (and refreshed) 

sample in first grade (Spring 2000), third grade (Spring 2002), and fifth grade (Spring 2004).5  

Our analysis sample uses data from first, third, and fifth grades for children who attended public 

schools that participated in the relevant school meal program. We restrict our sample to public 

schools because the ECLS-K question regarding a school’s participation in meals programs does 

not distinguish whether the school meals served are part of the SBP and NSLP. To avoid 

confounding these subsidized meal programs with private meal programs, we limit our sample to 

                                                 
5 The children were also surveyed twice – in the fall and spring – during kindergarten, but only once regarding their 
school meal participation.  We opt not to include the kindergarten response in our analysis because half-day 
kindergarten programs mean that some children may not be in school during the relevant school meal. 
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students attending public schools.  Focusing on public school students also circumvents the 

heterogeneity introduced by private schools.6 

There are several advantages to using the ECLS-K data. First, the ECLS-K provides data 

on a nationally-representative cohort of kindergartners with detailed information on their 

participation in school meals programs throughout their elementary school years.  These data are 

used to generate estimates of the children’s school meal participation conditional on whether the 

school participated in the program.  Second, the availability of longitudinal data on this cohort 

allows us to examine how participation in school meal programs changes over time for the same 

child. Data from prior studies have typically been cross-sectional and therefore could not address 

transitions in and out of the meal programs. Third, the ECLS-K includes detailed geographic 

identifiers for the children’s school and residence.  This geographic information is critical as it 

enables us to merge the ECLS-K data to local food prices.   Finally, the ECLS-K provides a rich 

set of detailed socioeconomic characteristics of children and their families.  These include 

variables that have a documented relationship with participation. 

Data on children’s participation in the school breakfast and lunch programs are obtained 

through the parent questionnaire. The school meal participation questions in the parent survey 

are as follows: 

“Does {CHILD} usually receive a complete lunch offered at school? By complete lunch, I 

mean a complete meal such as a salad, soup, a sandwich, or a hot meal that is offered each day 

at a fixed price, not just milk, snacks, ice cream, or a lunch he/she brought from home.” 

“Does {CHILD} usually receive a breakfast provided by the school?” 

                                                 
6 Private schools include religious schools (e.g., Catholic) that may serve both low- and high-income students while 
secular private schools likely serve primarily high-income students.  



 12

Other socioeconomic characteristics of the children and their families available in the 

ECLS-K allow us to include a rich set of control variables: maternal education, age, and 

employment, household income, single parent household, number of siblings in the household, 

gender, race/ethnicity, urbanicity and region.  

 

4.2. COLI 

The COLI data have been published quarterly since 1968 and are the premier source of 

data on living cost differentials among U.S. metropolitan and non-metropolitan areas.  The COLI 

data contain extensive information on prices of a wide range of items that capture cost of living 

such as food, housing, health care, utilities etc. These data have some limitations. First, prices are 

averaged for each area (typically MSA, but also includes non-metropolitan counties, cities, or 

towns) and not collected for different neighborhoods within the area. And second, prices are 

supposed to capture cost of living for professional, mid-managerial households. Food prices may 

be higher or lower for other households, but this is not likely to undermine our longitudinal 

analysis because changes in food prices within an area are likely highly correlated for all income 

groups.  Other limitations of these data include sampling errors and noncoverage of some smaller 

towns. While these data are not ideal, in the absence of any better data source that has a similarly 

comprehensive regional coverage it has been used in recent studies to examine the link between 

food prices and obesity (Sturm & Datar 2005, 2008; Lakdawalla & Phillipson 2002).  

We construct a panel dataset on food prices by area using the quarterly COLI price data 

covering the period 1999-2004. This panel is unbalanced because not all areas are surveyed each 

quarter. We link each wave of the ECLS-K sample with price data from the 4 quarters prior to 
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and including the quarter in which ECLS-K respondents were surveyed.7 For each item, the 

average price over the four quarters is computed in order to smooth out seasonal variation and 

measurement error. We use the detailed geographic identifiers available in the ECLS-K (i.e., 

census tract) to match children with the closest area for which COLI price data are available. 

About 62 percent of the pooled first, third, and fifth grade ECLS-K sample lived in an MSA that 

had COLI price data and 3 percent lived in a non-metropolitan area that had COLI price data. 

Another 24 percent lived in non-metropolitan areas for which there was no corresponding COLI 

price data so we linked them to COLI price data from the closest non-metropolitan area with 

COLI price data.  The remaining 11 percent lived in an MSA for which there was no 

corresponding COLI price data so we linked them to COLI price data from the closest MSA with 

COLI price data.  

The averaged prices for individual food items (e.g., milk, eggs, etc) are used to construct 

price indices for prepared food and for three grocery-bought categories.  For food away from 

home, our constructed index contains three items: (1) The average price of a McDonald’s 

Quarter-Pounder with cheese in the area; (2) the average price of an 11"-12" thin crust regular 

cheese pizza (no extra cheese) at Pizza Hut and/or Pizza Inn in the area;  (3) the average price of 

a fried chicken drumstick and thigh at Kentucky Fried Chicken and/or Church’s Fried Chicken 

(lowest price is reported, whether with or without “extras”). The grocery price list contains 63 

items and measures at-home food costs. There does not seem to be any particular demographic 

bias.  For example, the items recorded include whole uncut frying chicken (rather than boneless 

breasts) or the cheapest ground beef.  We use these data to construct three price measures of food 

eaten at home: dairy, meat, and fruits and vegetables. The meat index includes T-bone steak, 

                                                 
7 For example, the ECLS-K third grade sample was surveyed in spring 2002 and was linked to COLI price data from 
Q3 2001, Q4 2001, Q1 2002, and Q2 2002.  
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ground beef, sausage, tuna, and frying chicken.  The fruits and vegetables index includes 

potatoes, bananas, lettuce, sweet peas, peaches, and frozen corn.  Finally, the dairy index is 

constructed using price data on 1/2 gallon milk, 12 eggs, margarine, and parmesan. Price indices 

for grocery items are the weighted average of items in each group, where the weight is based on 

the item’s share in the consumer basket; for fast-food, we construct a simple average.   

These nominal  price indices for fast food, dairy, meat and fruits and vegetables are then 

deflated by the cost of living in the area at that time, which we calculate by taking the weighted 

average of prices of all items in the COLI data. These normalized measures are the “real” price 

for each category.  

 

4.3. Analysis Sample 

The final analysis sample consists of panel data on children with information on – (1) 

school lunch and breakfast participation, (2) real prices for meats, dairy, fruits/vegetables, and 

fast food, and (3) individual, family and school characteristics – in their first, third, and fifth 

grades. In first grade, there were 10,409 children attending public schools that offered the SBP 

and 12,240 in public schools that offered the NSLP. Dropping observations with missing data on 

covariates reduced our sample for the cross-sectional analyses to 9,192 for the SBP regression 

and 10,887 for the NSLP regression. For the longitudinal analyses, our sample included children 

who participated in at least two out of the three waves to allow estimation of child fixed effects. 

This resulted in a sample of 18,370 observations on 7,333 children for the SBP regressions and 

22,494 observations on 8,845 children for the NSLP regressions. Descriptive statistics for all 

variables in the analyses are provided in Table 1. 
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Our main results are estimated with linear regressions for both the cross-sectional as well 

as longitudinal models even though the participation variables are dichotomous. Results from 

logit and fixed-effects conditional logit models are qualitatively similar and are therefore not 

reported here.8 We take logs of the food price variables so that their coefficients can be 

interpreted in terms of percentage changes in real food prices. Standard errors are adjusted for 

clustering at the state level in the cross-sectional models and at the child level in the child fixed-

effect models. 

 

5. Results 

5.1. SBP and NSLP Participation Patterns 

Table 2, Panel A shows the rate of school meals participation from first through fifth 

grade.9 These cross-tabulations are conditional on students attending a school that participates in 

the relevant school meal program and are weighted. In the ECLS-K, 85 percent of public schools 

participate in the SBP and 99 percent participate in the NSLP.   

Approximately 39 percent and 81 percent of children in the first grade participate in the 

SBP and NSLP, respectively (Table 2).10  In comparison, estimates of usual SBP and NSLP 

participation among elementary school children in SNDA-III are 31 percent and 80 percent, 

respectively. In our sample, the rates of NSLP participation are fairly constant throughout the 

elementary school years, although SBP participation increases slightly. If we constrain our 

                                                 
8 Estimates from fixed-effects conditional logit models do not yield marginal effects. Therefore we chose to estimate 
linear regressions as our main specifications. However the sign and significance of the coefficients on the price 
variables from the logit and conditional logit models were similar to those in the linear regression models. While 
logit models can be estimated for the cross-sectional analyses, we report results from linear regressions in order to 
allow comparison with the longitudinal results. 
9 We exclude kindergarten from our analyses because participation rates for kindergartners are likely confounded by 
half-day versus full-day kindergarten programs. Moreover, the ECLS-K data do not distinguish whether the 
kindergartner was in school while breakfast and lunch were being served.  
10 The cross-tabulations are weighted to account for the sampling design, non-response, and attrition. 
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sample to only those students that participated in each wave of the survey, the sample is reduced 

significantly, but the participation rates remain remarkably similar (Table 2, Panel B).    

While the aggregate participation rates remain relatively consistent across grades, we find 

that this consistency masks substantial transitions in and out of school meals programs (Table 3).  

For breakfast, 23 percent of students always participated and 40 percent never participated.  The 

remaining 37 percent transitioned in and out of the program during elementary school.  Lunch 

has a much higher participation rate with 67 percent always participating and just over 5 percent 

never participating.  Nevertheless, approximately 28 percent of students transitioned in and out 

of school lunch during those three grades.  Although transitions are quite common in the ECLS-

K, even these data are likely to understate transitions because the data provide no information 

about participation in second and fourth grades. 

The prevalence of “switching” varies by socio-economic characteristics and conditions at 

the time of first grade.  Table 4 describes the children who “always participate” in lunch and 

breakfast from first grade through fifth grade, “never participate” and sometimes participate 

(“switchers”) by providing selected socioeconomic and demographic characteristics.  NSLP 

switchers tend to come from relatively advantaged households. For example, between 40-45 

percent of children from households with incomes greater than $35,000, switch NSLP 

participation between first and fifth grades compared to between 11-15 percent of children from 

households with incomes less than $35,000. In addition, girls, whites, and children from 

households with more educated mothers, with mothers who work part time, two parents, and 

living in suburban areas are more likely to change NSLP participation across grades. In contrast, 

the characteristics of “switchers” in the SBP look the opposite; SBP switchers tend to be 

overrepresented by children from disadvantaged households. For example, 52 percent of 
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Hispanic children switch compared to 30 percent of whites and 40-44 percent of low income 

children switch compared to 17-27 percent of high income children. Other characteristics related 

to increased likelihood of switching SBP participation include lower maternal education, non-

working mothers, single-parent households, residing in central city areas and in the western 

region.   

 

5.2. Regression Results 

5.2.1. SBP and NSLP Participation in First Grade 

Our first models replicate the cross-sectional specifications common in the literature with 

the addition of controls for real food prices and state fixed effects.  Table 5, Columns 1-4 

provides the regression coefficients for the SBP models.  Each of the four columns includes a 

different measure of real food prices: fruits and vegetables, dairy, meats and fast food.  None of 

these local food price measures, however, significantly influence participation in breakfast. The 

socio-economic characteristics produce the expected results.  Participation in SBP is significantly 

higher among blacks and Hispanics, lower income, lower maternal education and labor supply, 

larger number of children in the household, and single parent households. Consistent with the 

literature, children qualifying for free and reduced price meals are significantly more likely to eat 

school breakfast.   

The results for lunch are similar (see Table 5, Columns 5-8).  None of the local food price 

measures produce significant coefficients, but the socio-economic characteristics produce the 

expected coefficients.     

 

5.2.2. Changes in SBP and NSLP Participation Across Grades 
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To examine factors associated with changes in school meal participation across grades, 

we pool data from all three waves (i.e., grades 1, 3 and 5). To our knowledge, no previous 

studies have examined participation longitudinally.11  The panel approach is a child-fixed effects 

model, which identifies relationships based on changes in participation and in the explanatory 

variables.  The specifications are identical to the cross-sectional regressions except that the time-

invariant characteristics are omitted (e.g., race/ethnicity, gender and state fixed effects) while 

child fixed effects and year fixed effects are added.12   

Results from the longitudinal models are reported in Table 6. Among the socio-economic 

characteristics, income remains significant for both SBP and NSLP. There is a statistically 

significant decline in SBP (4 percentage points) and NSLP (2.4 percentage points) participation 

when household income increases beyond the $15,000-$25,000 category. This roughly 

corresponds to the eligibility threshold for free school meals. 13  Participation in SBP and NSLP 

declines by an additional 3 percentage points as household income increases beyond the 

$25,000-$35,000 category, which roughly corresponds to the threshold for eligibility for reduced 

price meals.14 However, the additional decline in participation is not statistically different from 

the decline observed at the earlier threshold. Other household characteristics such as mother’s 

labor supply and number of siblings were only statistically significant in the NSLP regressions. 

Other family factors were not statistically significant in for either meal program, but that is not 

                                                 
11 The longitudinal regressions cannot be weighted since the panel weights in the data do not vary over time for the 
same child. Therefore, to allow comparison, we did not weight the first grade cross-sectional regressions. 
12 The coefficient for rural was also dropped as it was time-invariant – that is, no child in the sample exited or 
entered a rural household. 
13 The Federal Poverty Line (FPL) for a household with 4 members living in continental United States in 2000 was 
$17,050. The eligibility threshold for free meals is 135 percent of the FPL, which is $23,017, and for reduced priced 
meals is 185 percent of the FPL, which is $31,450. 
14 In alternate models that include finer income categories we find that the 4 percentage point decline in SBP and 
NSLP participation occurs when household income crosses $30,000. Inclusion of finer income categories reduced 
the precision of the income estimate, therefore, we chose to report estimates from models that included fewer 
income categories. 
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surprising because some of these variables have limited within-child variation (e.g. maternal 

education). Year fixed effects are significant only in the SBP regressions suggesting that SBP 

participation grows significantly between first, third, and fifth grades.  

Real food prices for dairy and meats now significantly influence SBP participation, but 

not NSLP participation. A 10 percent increase in dairy or meat prices increases breakfast 

participation by 0.4 percentage points, or 1 percent.  The effect of fruit and vegetable prices is 

smaller and is only significant at the 10 percent level in the SBP regressions, but is not 

significant in the NSLP regressions. Fast food prices do not influence participation in either 

program.  

 
As discussed earlier, lower-income households may be more sensitive to higher food 

prices.  Table 7 shows the interaction between higher income households and real food prices.  

The main effects of food prices capture the effects for children in lower-income households 

defined as earning less than $35,000 per year.  We chose the $35,000 cut-off because it is the 

midpoint of our six categories and because it is related to the cut-off for assistance programs 

including the NSLP and SBP.15 The food price effects for children in higher-income households 

are represented by the sum of the main and interaction effects.   

Among children from low income households, a 10 percent increase in fruits and 

vegetable, dairy, or meat prices now increases breakfast participation by 0.6 percentage points. 

Because participation rates for low income households are higher than among the overall 

participation, these effects imply a participation elasticity of 0.1. As expected, there are no 

significant findings for children from higher income households.   

 

                                                 
15 Eligibility, however, is also based on family size. 
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6. Conclusions 

In this paper, we examine school breakfast and lunch participation patterns for a cohort of 

first graders in the U.S. during their elementary school years. While prior research had been 

limited to examining participation patterns at a point in time, we document transitions in 

participation. In addition, we include a potentially important, but previously unexplored, 

determinant of school meal participation, namely, real food prices. We examine how local real 

food prices affected participation in the SBP and NSLP in first grade and how changes in real 

food prices over time affected participation across grades.  

We find that there are substantial transitions in SBP and NSLP participation during 

elementary school.  Approximately 37 percent of children transition into or out of SBP during 

elementary school and nearly 28 percent transitions onto or out of NSLP. Furthermore, SBP 

“switchers” have very different characteristics compared to NSLP “switchers”; the former tend 

to come from more disadvantaged households whereas the latter belong to white, more 

advantaged households. 

Our regression analyses show that food prices are not associated with SBP or NSLP 

participation in the cross-sectional analysis of first graders. However, the longitudinal analysis 

suggests that changes in food prices over time are significantly associated with changes in SBP 

participation. Moreover, low-income households are more sensitive to food prices; a 10 percent 

increase in the price of dairy, meats, or fruits and vegetables increases SBP participation by 1 

percent. In addition to food prices, changes in household income and, to a lesser extent, maternal 

labor supply and number of children in the household, are also associated with changes in school 

meal participation. 
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The grade-to-grade volatility in SBP participation should raise concerns for the USDA 

because it occurs predominantly among low-income children, whom the program aims to serve 

as a safety net. A substantial degree of income volatility among low-income households has been 

documented in the literature and identified as a factor in changing household eligibility for free 

and reduced price meals (Newman 2006). Our findings confirm that this income volatility also 

contributes to changes in a household’s program participation.  This undermines the goal of food 

assistance programs that seek to smooth out household food consumption over economic 

disruptions in labor force participation and income.   

Changes in food prices also contribute to changes in program participation, likely through 

rational household decisions about spending. Yet, there are at least two reasons to be concerned 

about food price fluctuations. First, volatility in participation may be less desirable, regardless of 

its source, because it breaks continuity in program participation and may dampen the nutritional 

benefits of these programs. Second, current thresholds for free and reduced price meals are based 

on nominal income as opposed to real income, and therefore may fail to qualify families whose 

real incomes have been eroded due to higher food prices. Indeed, this issue has been raised in the 

context of the Food Stamp Program where it has been argued that regional variations in food 

prices could affect how far food stamp benefits go in enhancing the diet of low-income 

consumers (Leibtag 2007).  
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Tables 
Table 1: Means (standard deviations) of Variables for Cross-sectional and Longitudinal Samples 
 Longitudinal Analysis Sample 

 

Cross-sectional 
Analysis Sample 

Grade 1 Grade 1 Grade 3  Grade 5 
NSLP participation 0.80 0.80 0.81 0.79 
SBP participation 0.30 0.30 0.30 0.29 
Female 0.49 0.49 0.48 0.49 
Child’s Race/Ethnicity     

White 0.57 0.57 0.57 0.60 
Black 0.14 0.14 0.13 0.09 
Hispanic 0.18 0.18 0.18 0.19 
Other 0.11 0.11 0.11 0.12 

Household Income     
<=$15,000 0.15 0.15 0.12 0.10 
$15,001-$25,000 0.15 0.15 0.14 0.12 
$25,001-$35,000 0.15 0.15 0.14 0.14 
$35,001-$50,000 0.18 0.18 0.18 0.17 
$50,001-$75,000 0.17 0.17 0.18 0.19 
>$75,000 0.19 0.19 0.24 0.29 

Mother’s age (years) 34.21 (6.62) 34.21 (6.62) 37.60 (6.67) 40.05 (6.53) 
Mother’s Education     

Less than high school 0.15 0.15 0.13 0.11 
High School Diploma 0.31 0.31 0.27 0.26 
Vocational/Some college 0.33 0.33 0.36 0.37 
Bachelors degree or more 0.21 0.21 0.24 0.27 

Mother’s Labor Force Participation     
No work 0.30 0.30 0.27 0.25 
 <=20 hours/week 0.10 0.10 0.11 0.11 
>20 hours/week 0.59 0.59 0.61 0.64 

Single parent family 0.22 0.22 0.22 0.20 
Number of siblings 1.55 (1.16) 1.55 (1.15) 1.57 (1.14) 1.56 (1.12) 
Urbanicity     

Large/mid-size city 0.35 0.35 0.34 0.33 
Suburb or large town 0.41 0.41 0.42 0.42 
Small town or rural 0.23 0.24 0.25 0.25 

Eligibility for subsidized school meals     
Full-price meal 0.54 0.54 0.60 0.65 
Reduced-price meal 0.14 0.14 0.12 0.11 
Free-meal 0.32 0.32 0.28 0.24 

Nominal Food Prices     
Meats 2.57 (0.35) 2.56 (0.35) 2.75 (0.32) 3.08 (0.37) 
Dairy 2.84 (0.27) 2.84 (0.27) 2.92 (0.38) 2.86 (0.38) 
Fruits and Vegetables 1.08 (0.17) 1.08 (0.17) 1.28 (0.21) 1.30 (0.23) 
Fast food 14.09 (0.87) 14.09 (0.87) 14.50 (0.77) 14.94 (0.85) 

Observations (Children)a 10887 10947 9363 5350 
Notes: Standard errors in parentheses. a sample sizes shown here are for the NSLP regressions. Sample sizes for SBP 
regressions are smaller because fewer schools offer the SBP. 
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Table 2: School Meals Participation by Grade in Public Elementary Schools 
 Grade 1 Grade 3 Grade 5 

Panel A:    
SBP 38.2 38.8 41.1 
Observations (Children) 9642 8137 6662 
    
NLSP 80.9 82.2 82.1 
Observations (Children) 11397 9547 7850 
    

Panel B: Participants in All Waves    
SBP 31.9 34.0 35.4 
Observations (Children) 5468 5468 5468 
    
NSLP 82.1 82.7 82.1 
Observations (Children) 6954 6954 6954 

Source: ECLS-K Restricted Use Data for kindergarten, first, third, and fifth grades. 
Note: All estimates are percentages and are computed from weighted data. Grade-specific cross-
sectional weights are used for estimates in Panel A and panel weights are used for estimates in 
Panel B. Note, however, that the sample sizes indicated are unweighted. These sample sizes are 
larger than those reported in Table 1 since they include children with missing data on other 
covariates in the models. 
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Table 3: Transition Matrices for School Meals Participation 
SBP Participation 

Grade 1 Grade 3 Grade 5 Percentage 
0 0 0 40.3% 
0 0 1 8.1% 
0 1 0 4.9% 
0 1 1 7.6% 
1 0 0 5.7% 
1 0 1 4.8% 
1 1 0 5.2% 
1 1 1 23.3% 
   Obs (Children)=5468 

NSLP Participation 
Grade 1 Grade 3 Grade 5 Percentage 

0 0 0 5.6% 
0 0 1 3.1% 
0 1 0 2.6% 
0 1 1 6.5% 
1 0 0 3.4% 
1 0 1 5.1% 
1 1 0 6.2% 
1 1 1 67.4% 
   Obs(Children)=6954 

Source: ECLS-K Restricted Use Data for kindergarten, first, third, and fifth grades. 
Note: All estimates are computed from weighted data. Note, however, that the sample sizes 
indicated are unweighted. 
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Table 4: Transitions in School Meal Participation, by Selected Characteristics in First Grade 
  SBP Participation   NSLP Participation 
 Never Always Switcher  Never Always Switcher 
Overall 5.6% 67.4% 27.0%  40.3% 23.3% 36.4% 
Gender        

Male 5.7% 68.7% 25.6%  40.3% 23.5% 36.2% 
Female 5.6% 66.0% 28.4%  40.3% 23.0% 36.7% 

Race/Ethnicity        
White 8.4% 59.5% 32.1%  55.8% 14.3% 29.9% 
Black 1.4% 81.1% 17.6%  19.5% 42.8% 37.8% 
Hispanic 2.0% 77.6% 20.4%  23.2% 25.1% 51.7% 
Other 4.4% 68.0% 27.7%  41.3% 27.9% 30.8% 

Household Income        
<=$15,000 0.8% 88.4% 10.8%  12.4% 47.6% 40.0% 
$15,001-$25,000 1.7% 83.1% 15.3%  20.9% 34.4% 44.7% 
$25,001-$35,000 2.2% 76.2% 21.7%  36.0% 21.1% 42.9% 
$35,001-$50,000 5.2% 65.5% 29.3%  50.2% 12.6% 37.2% 
$50,001-$75,000 9.0% 51.3% 39.7%  66.3% 6.0% 27.7% 
>$75,000 14.6% 40.7% 44.8%  79.1% 3.8% 17.1% 

Mother’s Education        
Less than high school 0.2% 81.2% 18.6%  16.5% 40.6% 43.0% 
High School Diploma 3.1% 76.1% 20.9%  35.1% 26.7% 38.2% 
Vocational/Some college 5.3% 65.7% 29.1%  44.3% 17.7% 38.0% 
Bachelors degree or more 15.7% 43.0% 41.3%  75.6% 5.0% 19.4% 

Mother’s labor force participation        
No work 6.2% 67.2% 26.6%  33.9% 27.0% 39.1% 
 <=20 hours/week 8.2% 51.4% 40.4%  57.7% 17.0% 25.3% 
>20 hours/week 5.2% 69.4% 25.4%  41.5% 21.5% 36.9% 

Family type        
Dual parent family 7.0% 61.5% 31.5%  47.8% 16.7% 35.6% 
Single parent family 2.3% 82.1% 15.6%  23.9% 37.7% 38.4% 

Urbanicity        
Large/mid-size city 4.0% 69.4% 26.6%  37.2% 21.7% 41.1% 
Suburb or large town 8.4% 59.4% 32.2%  46.1% 19.3% 34.6% 
Small town or rural 2.8% 79.2% 18.1%  36.5% 31.4% 36.4% 

Region        
Northeast 10.4% 56.0% 33.6%  56.5% 14.3% 29.2% 
Midwest  3.8% 69.6% 26.6%  47.0% 20.5% 32.6% 
South 4.0% 73.3% 22.7%  32.7% 30.8% 36.5% 
West 6.4% 64.1% 29.5%  39.6% 15.7% 44.7% 

Eligibility for subsidized school meals       
Full-price meal 9.4% 53.7% 36.9%  62.9% 9.2% 27.9% 
Reduced-price meal 4.1% 74.1% 21.8%  37.5% 19.7% 42.8% 
Free-meal 0.7% 85.2% 14.2%   15.9% 40.4% 43.7% 

Notes: Rows sum to 100% within meal type. All estimates are weighted using panel weights in the ECLS-K 
and are conditional on the school offering the relevant school meal program. 



 29

Table 5: Estimates from Cross-sectional Models with State Fixed-Effects for NSLP and 
SBP Participation in First Grade 
 SBP Participation NSLP Participation 
 (1) (2) (3) (4) (5) (6) (7) (8) 

0.013    0.002    Log of real price of 
fruit/vegetable  [0.020]    [0.021]    
log of real price of dairy  0.043+    0.016   
  [0.023]    [0.023]   
log of real price of meat  0.036    -0.005  
   [0.032]    [0.022]  
log of real price of fast food   0.04    0.016 
    [0.026]    [0.023] 
Female 0.004 0.004 0.004 0.004 0.006 0.006 0.006 0.006 
 [0.007] [0.007] [0.007] [0.007] [0.008] [0.008] [0.008] [0.008] 
Black 0.171** 0.173** 0.172** 0.173** 0.070** 0.070** 0.070** 0.070** 
 [0.020] [0.020] [0.020] [0.020] [0.016] [0.016] [0.015] [0.015] 
Hispanic 0.068** 0.071** 0.070** 0.070** 0.057** 0.058** 0.057** 0.058** 
 [0.021] [0.020] [0.020] [0.020] [0.019] [0.018] [0.019] [0.018] 
Other 0.036+ 0.036* 0.036+ 0.037* 0.025 0.026 0.025 0.026 
 [0.019] [0.019] [0.019] [0.019] [0.020] [0.020] [0.020] [0.020] 

-0.065** -0.065** -0.065** -0.065** -0.011 -0.011 -0.011 -0.011 HH Inc: $15,001-
$25,000 [0.016] [0.016] [0.016] [0.016] [0.008] [0.008] [0.008] [0.008] 

-0.129** -0.129** -0.129** -0.129** -0.034** -0.034** -0.034** -0.034**HH Inc: $25,001-
$35,000 [0.014] [0.013] [0.013] [0.013] [0.012] [0.012] [0.012] [0.012] 

-0.203** -0.203** -0.203** -0.203** -0.091** -0.090** -0.091** -0.090**HH Inc: $35,001-
$50,000 [0.016] [0.016] [0.016] [0.016] [0.017] [0.017] [0.017] [0.017] 

-0.236** -0.235** -0.235** -0.235** -0.121** -0.121** -0.121** -0.121**HH Inc: $50,001-
$75,000 [0.021] [0.021] [0.021] [0.021] [0.025] [0.025] [0.025] [0.025] 
HH Inc: >$75,000 -0.250** -0.249** -0.249** -0.249** -0.153** -0.152** -0.153** -0.152** 
 [0.018] [0.018] [0.018] [0.018] [0.027] [0.028] [0.028] [0.028] 
Mother’s age -0.002** -0.002** -0.002** -0.002** -0.002** -0.002** -0.002** -0.002** 
 [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] 
Mom Ed: HS Diploma -0.043** -0.043** -0.043** -0.044** -0.017 -0.017 -0.016 -0.017 
 [0.014] [0.015] [0.015] [0.014] [0.012] [0.012] [0.012] [0.012] 
Mom Ed: Some college -0.094** -0.095** -0.095** -0.095** -0.036* -0.036* -0.036* -0.036* 
 [0.017] [0.017] [0.017] [0.017] [0.017] [0.017] [0.016] [0.017] 

-0.124** -0.124** -0.124** -0.124** -0.091** -0.091** -0.091** -0.091**Mom Ed: Bachelors 
degree or more [0.016] [0.016] [0.017] [0.016] [0.014] [0.014] [0.014] [0.014] 
Mother works part-time -0.018 -0.018 -0.018 -0.018 -0.026+ -0.026+ -0.026+ -0.026+ 
 [0.021] [0.021] [0.021] [0.021] [0.015] [0.015] [0.015] [0.015] 
Mother works full-time 0.036** 0.036** 0.036** 0.036** 0.037** 0.037** 0.037** 0.037** 
 [0.012] [0.012] [0.012] [0.012] [0.008] [0.008] [0.008] [0.008] 
Single parent family 0.040** 0.040** 0.040** 0.040** 0.017 0.017 0.017 0.017 
 [0.009] [0.009] [0.009] [0.009] [0.011] [0.011] [0.011] [0.011] 
Number of siblings 0.031** 0.031** 0.031** 0.031** 0.008** 0.008** 0.008** 0.008** 
 [0.004] [0.004] [0.004] [0.004] [0.003] [0.003] [0.003] [0.003] 
Suburb or large town -0.011 -0.009 -0.01 -0.009 -0.02 -0.019 -0.02 -0.019 
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 [0.020] [0.019] [0.019] [0.019] [0.016] [0.016] [0.016] [0.016] 
Small town or rural 0.059* 0.060* 0.059* 0.060* 0.031 0.032 0.032 0.032 
 [0.028] [0.027] [0.028] [0.027] [0.025] [0.025] [0.025] [0.025] 

0.065** 0.065** 0.065** 0.065** 0.014 0.014 0.014 0.014 Eligible for reduced-
price meal [0.015] [0.015] [0.015] [0.015] [0.011] [0.011] [0.011] [0.011] 
Eligible for free meal 0.116** 0.117** 0.117** 0.117** 0.036** 0.037** 0.036** 0.037** 
 [0.020] [0.020] [0.020] [0.020] [0.011] [0.011] [0.011] [0.011] 
Observations (Children) 9192 9192 9192 9192 10887 10887 10887 10887 
Notes: The regressions include state fixed effects. Figures in brackets are robust standard errors clustered at the state 
level. Significance: *** .01, ** .05, and * 0.10. 
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Table 6: Estimates from Longitudinal Models with Child Fixed-Effects for SBP and NSLP 
Participation in First, Third, and Fifth Grades 
 SBP Participation NSLP Participation 
 (1) (2) (3) (4) (5) (6) (7) (8) 
Log of real price of fruit/vegetable 0.035+    -0.006    
 [0.021]    [0.017]    
Log of real price of dairy 0.045*    -0.012   
  [0.022]    [0.018]   
Log of real price of meats  0.043*    -0.016  
   [0.022]    [0.019]  
Log of real price of fast food   0.031    -0.011 
    [0.021]    [0.017] 
HH Inc: $15,001-$25,000 -0.013 -0.013 -0.012 -0.012 -0.014 -0.014 -0.014 -0.014 
 [0.016] [0.016] [0.016] [0.016] [0.009] [0.009] [0.009] [0.009] 
HH Inc: $25,001-$35,000 -0.039+ -0.039+ -0.039+ -0.039+ -0.024+ -0.024+ -0.024+ -0.024+
 [0.021] [0.021] [0.020] [0.021] [0.012] [0.012] [0.012] [0.012] 
HH Inc: $35,001-$50,000 -0.069** -0.069** -0.069** -0.069** -0.060** -0.060** -0.060** -0.060**
 [0.024] [0.024] [0.024] [0.024] [0.016] [0.016] [0.016] [0.016] 
HH Inc: $50,001-$75,000 -0.069** -0.069** -0.069** -0.069** -0.044* -0.044* -0.044* -0.044* 
 [0.026] [0.026] [0.026] [0.026] [0.019] [0.019] [0.019] [0.019] 
HH Inc: >$75,000 -0.070* -0.070* -0.070* -0.070* -0.043* -0.043* -0.043* -0.043* 
 [0.029] [0.029] [0.029] [0.029] [0.022] [0.022] [0.022] [0.022] 
Mother’s age -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 
 [0.003] [0.003] [0.003] [0.003] [0.002] [0.002] [0.002] [0.002] 
Mom Ed: High School Diploma 0.013 0.012 0.013 0.013 0.007 0.007 0.007 0.007 
 [0.037] [0.037] [0.037] [0.037] [0.022] [0.022] [0.022] [0.022] 
Mom Ed: Vocational/Some college -0.029 -0.03 -0.028 -0.028 0.003 0.003 0.003 0.003 
 [0.039] [0.039] [0.039] [0.039] [0.024] [0.024] [0.024] [0.024] 
Mom Ed: Bachelors degree or more 0.002 0.001 0.003 0.003 0.02 0.02 0.02 0.02 
 [0.048] [0.048] [0.048] [0.048] [0.035] [0.035] [0.035] [0.035] 
Mother works part-time -0.007 -0.007 -0.007 -0.007 0.028* 0.027* 0.027* 0.027* 
 [0.014] [0.014] [0.014] [0.014] [0.013] [0.013] [0.013] [0.013] 
Mother works full-time 0.001 0.001 0.001 0.001 0.024** 0.024** 0.024** 0.024**
 [0.012] [0.012] [0.012] [0.012] [0.009] [0.009] [0.009] [0.009] 
Single parent family 0.006 0.006 0.006 0.006 -0.005 -0.005 -0.005 -0.005 
 [0.017] [0.017] [0.017] [0.017] [0.013] [0.013] [0.013] [0.013] 
Number of siblings 0.012 0.012 0.012 0.012 0.013+ 0.013+ 0.013+ 0.013+ 
 [0.010] [0.010] [0.010] [0.010] [0.007] [0.007] [0.007] [0.007] 
Suburb or large town -0.033 -0.032 -0.033 -0.032 0.022 0.022 0.023 0.022 
 [0.056] [0.056] [0.056] [0.056] [0.034] [0.034] [0.034] [0.034] 
Small town or rural 0.05 0.05 0.049 0.05 0.065 0.065 0.066 0.065 
 [0.073] [0.073] [0.073] [0.073] [0.050] [0.050] [0.050] [0.050] 
Eligible for reduced-price meal 0.004 0.004 0.004 0.004 -0.007 -0.007 -0.007 -0.006 
 [0.015] [0.015] [0.015] [0.015] [0.011] [0.011] [0.011] [0.011] 
Eligible for free meal 0.014 0.014 0.014 0.013 -0.001 -0.001 -0.001 -0.001 
 [0.019] [0.019] [0.019] [0.019] [0.013] [0.013] [0.013] [0.013] 
Third grade 0.015 0.022* 0.019+ 0.019* 0.008 0.006 0.007 0.007 
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 [0.010] [0.010] [0.010] [0.010] [0.007] [0.007] [0.007] [0.007] 
Fifth grade 0.050** 0.059** 0.050** 0.054** 0.007 0.005 0.007 0.006 
 [0.015] [0.016] [0.015] [0.015] [0.010] [0.011] [0.010] [0.010] 
Observations 18370 18370 18370 18370 22494 22494 22494 22494 
Number of children 7333 7333 7333 7333 8845 8845 8845 8845 
Notes: Robust standard errors in brackets clustered at child level. + significant at 10%; * significant at 5%; ** 
significant at 1% 
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Table 7: Estimates from Child Fixed-Effect Models for SBP and NSLP Participation, by 
Household Income 
 SBP Participation NSLP Participation 
 (1) (2) (3) (4) (5) (6) (7) (8) 
Log of real price of fruits/vegetables 0.058*    0.003    
 [0.029]    [0.020]    

Interaction with HH inc>$35,000 -0.043    -0.013    
 [0.030]    [0.024]    
Log of real price of dairy 0.062*    0.001   
  [0.030]    [0.021]   

Interaction with HH inc>$35,000 -0.032    -0.019   
  [0.030]    [0.024]   
Log of real price of meats  0.065*    -0.006  
   [0.031]    [0.023]  

Interaction with HH inc>$35,000  -0.04    -0.015  
   [0.034]    [0.026]  
Log of real price of fast food   0.049+    -0.011 
    [0.029]    [0.021] 

Interaction with HH inc>$35,000   -0.033    -0.001 
    [0.029]    [0.023] 
Observations 18370 18370 18370 18370 22494 22494 22494 22494 
Number of children 7333 7333 7333 7333 8845 8845 8845 8845 
Notes: All regressions include the complete set of covariates shows in Table 6. Robust standard errors clustered at the 
child level are shown in brackets. + significant at 10%; * significant at 5%; ** significant at 1% 
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