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Abstract 

A less recognized benefit of school meal programs is their potential to alleviate 
time constraints among families with working mothers. This paper examines how 
maternal labor supply decisions influence children’s participation in these 
programs. Instrumental variables estimates suggest that children whose mothers 
work are more likely to participate in school lunch, but less likely to participate in 
school breakfast. Moreover, these families are more likely to eat breakfast 
together, which suggests that working mothers may view breakfast as an 
opportunity to spend time with their children.  These results are qualitatively 
similar across full-and part-time work status and various socio-economic groups. 
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1. Introduction 

The National School Lunch Program (NLSP) was implemented in 1946 to act as a 

safety net for children’s nutritional needs.  The program was accounted a success and 

expanded to the School Breakfast Program (SBP) in 1966. Recently, the NSLP and SBP 

have received renewed attention with the upcoming reauthorization of child nutrition 

programs in 2009. To date, policymakers and researchers have primarily focused on 

whether these programs have the potential to improve health and behavioral outcomes, 

combat obesity, and support learning through improved nutrition.1 A less recognized, but 

increasingly important, role of school meal programs is their ability to alleviate time 

constraints faced by families with working mothers.   

Since the 1970s, there has been a dramatic expansion in female labor supply, 

especially among mothers of school-age children. The employment-population ratio of 

mothers with a youngest child between 6 and 17 years of age increased from 51% in 1975 

to 74% in 2005.2 The increased labor supply of mothers is likely to affect their allocation of 

time towards activities related to children’s diet, physical activity, and overall wellbeing. A 

growing literature suggests that maternal employment increases the risk for childhood 

obesity.3 One recent study shows that maternal employment is associated with reductions in 

time spent grocery shopping and cooking and with a greater likelihood of purchasing 

prepared foods (Cawley and Liu, 2007). Away-from-home foods have been linked to a 

higher risk of childhood obesity (Institute of Medicine, 2005) because they have a higher fat 

                                                 
 
1 For examples of the recent literature, see Rampersaud et al. (2005), Bhattacharya et al. (2004), 
Hofferth and Curtin (2004), Nutrition Consortium of New York State (2004), Whitmore (2004), 
Gleason and Suitor (2003), Kleinman et al. (2002), Weinreb et al. (2002), Dunifon and Kowaleski-
Jones (2003), and Hinrichs (2006). 
2 Annual Social and Economic supplement, Current Population Survey, Bureau of Labor Statistics. 
3 Anderson, Butcher, Levine (2003); Ruhm (2004); Classen and Hokayem (2005); Liu, Hsiao and 
Chou (2005); Fertig, Glomm and Tchernis (2006); Phipps, Lethbridge and Burton (2006); Chia (2006); 
Garcia, Labeaga, and Ortega (2006); Courtemanche (2007); Scholder (2007). 
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density and lower nutrient density than foods prepared at home (Lin et al., 1999).  By 

providing nutritious meals, school breakfast and lunch programs may offer working mothers 

the means to alleviate time constraints and mitigate adverse changes in dietary patterns.  

However, it is unclear whether increases in mother’s work lead to an increase in 

participation. The goal of this paper is to estimate the effect of maternal labor supply on 

children’s participation in the school breakfast and lunch programs using nationally 

representative data on elementary school children in the U.S. 

Recent estimates based on the 2005 American Time Use Survey4 provide a good 

snapshot of the time-use patterns of mothers. Mothers with school-age children spend a 

non-trivial amount of time - on average 50 minutes per day - in food preparation. By 

comparison, these mothers spend about 50 minutes per day caring for household children 

and 11 minutes per day in physical activity/exercise. There are significant differences in the 

time-use patterns of working versus non-working mothers. Averaging across full- and part-

time, employed mothers spend an average of 4¾ hours working, 43 minutes in food 

preparation, 44 minutes caring for children, and 11 minutes in physical activity. In contrast, 

unemployed mothers are able to devote considerably more time to these activities. They 

spend about 1 hour 10 minutes per day in food preparation, 1 hour 8 minutes caring for 

children, and 13 minutes in physical activities. By having their children participate in school 

lunch and breakfast programs, working mothers may be able to free up some of their food 

preparation time to devote to other beneficial activities such as spending time with their 

child, physical activity or in other productive activities. For example, a 20 minute reduction in 

meal preparation time due to participation in school meals could potentially increase time 

spent with children by 45%. 

                                                 
 
4 Available at <http://www.bls.gov/news.release/archives/atus_09202005.pdf> accessed on May 17, 
2007. 

http://www.bls.gov/news.release/archives/atus_09202005.pdf
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A priori, the relationship between maternal labor supply and children’s school meal 

participation is ambiguous.  On the one hand, the increase in income from greater maternal 

labor supply can reduce eligibility for free and reduced price meals and, consequently, 

participation in the programs.  On the other hand, working mothers may rely on school meal 

programs simply because they have less time to spend preparing meals. The impact of 

maternal labor supply might also differ for school lunch versus school breakfast 

participation. For lunch, working mothers can either prepare a brown bag or have their child 

eat a lunch prepared at school (hereafter called “school lunch”).   Relying on school meal 

programs offers these mothers an opportunity to reduce time spent in food preparation. For 

breakfast, however, mothers may also choose to have their child eat breakfast at home.5  

Because working mothers have fewer opportunities to spend time with their children 

compared to non-working mothers, they may be more likely to provide their child a breakfast 

at home, which gives them the opportunity to spend time with their child.   

The empirical literature on school meal participation either omits maternal labor 

supply or treats it as exogenous.  This is problematic for two reasons. First, economic theory 

clearly posits that household decisions regarding the allocation of time across employment, 

child-rearing and other household activities are linked. Second, working mothers (and their 

households) may differ from non-working mothers (and households) in ways that available 

observables cannot address. Disentangling these issues and understanding the causal 

impact of maternal labor supply decisions is the main goal of this study. 

We analyze data from the Early Childhood Longitudinal Study – Kindergarten Class 

(ECLS-K), which provides school meal participation, maternal labor supply, and detailed 

socio-economic data for a nationally representative sample of elementary school students 

                                                 
 
5 Another alternative is differential skipping of meals by children of working versus non-working 
mothers.  We discuss this issue when describing our model in Section 3. 
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during their 1st, 3rd, and 5th grades. Using pooled data from the three grades, we estimate 

the effects of part-time and full-time work on the likelihood of eating a school breakfast and 

lunch, conditional on income. As such, our estimates capture the effects of maternal 

employment that operate through the time constraint.  

Results from separate probit regressions for school breakfast and lunch suggest that 

working part-time significantly reduces the likelihood of school breakfast participation, but 

working full-time significantly increases the likelihood of both lunch and breakfast 

participation. These probit estimates, however, do not take into account the simultaneity of 

work and meal participation and are likely to be biased by selection. To address these 

issues, we estimate joint models of maternal employment and school meal participation 

where the effects of maternal employment are identified using variation across states in the 

unemployment rate, average annual weekly wages, and child care regulations.  We find that 

while maternal employment increases the likelihood of school lunch participation it reduces 

the likelihood of school breakfast participation. This pattern of results is robust across 

several specification checks and tests for instrument validity. 

The result for school lunch suggests that working mothers rely on school lunch 

programs to manage time constraints. The result for school breakfast may be consistent with 

a number of explanations, one of which may be that working mothers view breakfast as an 

opportunity to spend time with their child. While we are unable to test alternate explanations 

explicitly, an auxiliary regression examining how frequently at least some of the family eats 

breakfast together showed that an increase in mother’s work is associated with a higher 

likelihood of the family eating breakfast together, which is consistent with the above 

explanation.  For all three findings, the effects of maternal employment are larger in absolute 

terms for children whose mothers work full-time versus part-time.  Moreover, the results are 
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consistent for all households regardless of income, number of siblings and single-parent 

status. 

Our findings highlight an increasingly important benefit of school meal programs, 

namely their potential to ease time constraints in families with working mothers.  Parental 

time constraints are likely to have important influences on children’s nutrition; working 

mothers have been documented to rely more heavily on prepared foods, which in turn have 

been linked to obesity.  Our findings regarding tradeoffs between breakfast and lunch 

participation provide an interesting insight into household time allocation decisions.  From a 

policy perspective, these findings can inform improvements to school meal programs by 

recognizing the growing needs of working mothers.  Moreover, our results also suggest that 

policies that promote maternal labor supply (e.g. TANF, FMLA) may indirectly affect 

children’s outcomes by influencing the decision to participate in school meal programs.   

The paper is organized as follows. Section 2 provides background about federal 

school meal programs, correlates of meal participation, and maternal labor supply trends. 

Section 3 describes our empirical strategy, Section 4 describes our data.  In Section 5, we 

discuss the results of our empirical analysis.  We report results from robustness checks in 

Section 6.  Section 7 disaggregates our findings by socio-economic characteristics of the 

households.  Finally, Section 8 concludes with a summary of our findings.     

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 in 1946 and the National School Breakfast Program 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 
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coverage from 7.1 million children in its first year and approximately 20 million in 1970 to 

more than 30 million children in the 2006 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 from 0.5 million children in 1970 to nearly 10 million children 

in 2006, participation in the SBP continues to lag the NSLP.  During the 2003-2004 school 

year, the SBP was offered in only 78.3 percent of the schools that offered school lunch.  

However, student participation in both programs is far from universal:  the school lunch 

participation rate is approximately 56%, while breakfast is much lower at 19% (Gleason 

1995).     

Research on the determinants of the school meal participation decision has focused on 

socioeconomic characteristics, food assistance program participation, region, urbanicity, 

parental involvement, and the cost of school meal as the primary determinants.  Dunifon and 

Kowaleski-Jones (2001) modeled NSLP participation using the 1997 PSID Child 

Development Supplement.  They found significant relationships with food assistance 

program participation, home ownership, parental drinking, income, paternal education, 

household size and other demographics, particularly race.  Wemmerus et al. (1996) 

examined participation using the School Nutrition Dietary Assessment Study (SNDA) – a 

limited, but nationally representative sample of 3381 students at 545 schools in 1992.  

Student participation was estimated at 56% for NSLP and 19% for SBP.  Student 

participation was sensitive to within-program food prices: 79% of certified free lunch 

students, 71% of certified reduced lunch, and less than 50% non-certified students 

participated. Similarly, Gleason (1995) found that participation was sensitive to eligibility as 

well as to school meal characteristics.  Similar results were found in earlier studies by Long 

(1991), Akin et al. (1983), and Mauer (1984).   
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Most papers ignore mother’s work, but do include household income. But this is likely to 

be a poor proxy for maternal labor supply as it does not distinguish single-earner from dual-

earner households and so is unlikely to address the issue of time constraints and the trade-

offs in mothers’ activities. Two notable exceptions, Akin et al. (1983) and Gleason (1995), 

included maternal labor supply in their models.6 Akin et al. (1983) found that mother’s work 

hours increased participation in school lunch. But the relationship was statistically significant 

only for older children aged 12 to 18. Gleason (1995) predicted that children of working 

mothers were slightly less likely to eat school lunch and breakfast, but the differences were 

not statistically significant.  More recently, a descriptive paper by Crepinsek and Burstein 

(2004) found that children aged 5-8 years were less likely to eat a school breakfast and less 

likely to eat any breakfast if their mothers were employed full-time, but these differences 

were not statistically significant. These children were significantly more likely to eat a school 

lunch, but also significantly more likely to skip lunch altogether.  However, these 

crosstabulations did not control for the availability of school breakfast and lunch programs at 

the child’s school nor did they control for other child and family characteristics.   

Despite the inclusion of maternal labor supply, there are some concerns with the 

analyses of school meal participation.  First, there was no effort to address the simultaneity 

of school meal participation and mother’s work. The treatment of maternal labor supply as 

an exogenous factor is not consistent with models of household behavior.  These models 

indicate that a mother’s time allocation decisions – that is, how much time to devote to 

household activities including child-rearing versus market activities – should be modeled 

simultaneously.  Another unaddressed concern is selection: mothers who work may differ in 

some unobservable way from mothers who do not.  Finally, the papers do not distinguish the 

decision to work from the decision regarding how many hours to work.   

                                                 
 
6 Papers that include mother’s work or work hours in the regressions also include income. 
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The goal of this paper is to improve our understanding of the role of maternal labor 

supply decisions in determining participation in school meal programs.  We advance the 

literature in five ways.  First, our models account for simultaneity by jointly estimating 

maternal employment and school meal participation.  Second, we address selection by 

instrumenting for maternal employment using state level variation in labor market conditions 

and child care regulations.  Third, we distinguish the impact of the decision to work from 

choices regarding how much to work by estimating the impact of full-time vs. part-time 

employment.  Fourth, we examine how these decisions may differentially impact breakfast 

versus lunch participation. And finally, we examine whether the effects of maternal 

employment on school meal participation vary by key family characteristics such as single-

parent status, household income, and number of siblings. 

3. Empirical Strategy 

The impact of maternal labor supply on school meal participation is a priori 

ambiguous.  Holding other factors constant, a working mother may have greater income and 

consequently a greater ability to afford meals outside of the subsidized programs.  Higher 

income may also make the child less likely to qualify for free or reduced price meals and 

hence increase the price of school meals.  These factors unambiguously reduce 

participation for school breakfast and lunch.  However, a working mother may also have less 

time available to prepare brownbag lunches and home meals for her child implying an 

increase in school meal participation.  Mother’s time is critical because any increase in 

available time may be allocated to productive activities such as time with the child, work, and 

other activities that benefit the household.  Therefore, the overall impact of work on school 

meal participation is ambiguous.  An increase in the mother’s work hours may also have 

ambiguous effects on school meal participation, but it is likely that the increasingly-binding 

time constraint will increase participation in school meals. Because mothers working full-time 
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may face very different time allocation decisions than those working part-time, we estimate 

the effects of part-time and full-time work separately.   

The net impact of mother’s work may be different for school breakfast versus school 

lunch participation because of the differential opportunities each provides for spending time 

with the child. For lunch, a child can eat a brown bag meal, eat a school lunch, or skip lunch 

entirely. For breakfast, there is a fourth option:  the child can eat breakfast at home.  A 

working mother may consider breakfast an opportunity to spend time with her child given 

that she may be unavailable at other times (e.g., after school). But, a working mother may 

also be less able to eat breakfast with her child, supervise her child’s breakfast, and ensure 

the child arrives in time for the school breakfast program due to time constraints.  Therefore, 

it is important to examine the effect of maternal employment on school breakfast and lunch 

participation separately.  

The effect of mother’s work on children’s school meal participation may also differ across 

families. For example, single-parent families and families with many children may be 

particularly time constrained.  As a result, an increase in mother’s work may increase their 

children’s participation in school meal programs relative to other families. Similarly, mothers 

who have a higher opportunity cost of time (e.g. higher wages) may also rely more heavily 

on school meal programs relative to other families. 

Estimating the causal effect of maternal labor supply on school meal participation 

requires consideration of two important issues. First, standard economic household models 

suggest that the decision to participate in school meals should be modeled jointly with the 

mother’s decision to work. And second, the empirically-observed relationship between 

maternal employment and school meal participation may simply capture the inherent 

heterogeneity between working and non-working mothers. For example, working mothers 

may be those who are less attracted to child-rearing and household activities in general or 
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conversely they may be “super-moms” who are especially driven and attempt to spend 

substantial quality time with their children in addition to working. These unobservable 

characteristics will likely bias the results of Ordinary Least Squares (OLS) regressions. 

Although not focused on school meal participation, a number of studies have addressed 

the endogeneity of maternal labor supply decisions with respect to child outcomes. There 

are two main types of approaches that have been used in this literature. The first approach 

relies on panel data on mothers or children to estimate mother or child fixed-effect (CFE) 

models (e.g. James-Burdumy 2005; Gordon, Kaestner & Korenman 2007; Anderson, 

Butcher & Levine 2003).  An important limitation of this approach is the strong assumption 

that changes over time in maternal labor supply occur for reasons exogenous to the 

outcome of interest such as children’s health or educational outcomes. Yet studies have 

shown that child health has a strong positive effect on maternal labor supply (Corman, 

Noonan and Reichman, 2005; Gould 2004), therefore, estimates from CFE specifications 

may be biased.  

The second approach uses local area conditions, specifically local labor market 

conditions and child care regulations, as instrumental variables (IV) for maternal labor 

supply (e.g. Anderson, Butcher and Levine 2003; Baum 2003; Cawley and Liu 2007). Some 

studies use IV estimation on cross-sectional data while others estimate CFE-IV models. 

While CFE-IV models are in principle more appealing, labor market and child care regulation 

instruments tend to become weaker predictors of maternal labor supply when child fixed 

effects are added to the models. For example, Anderson, Butcher & Levine (2003) used 

longitudinal data on labor market conditions and child care regulations in the state to identify 

changes in a mother’s labor supply over time (CFE-IV model). However, these instruments 

were weak in the first-stage and the authors had to rely on child- and mother- fixed effect 

models (without IVs) to estimate the impact of maternal employment on childhood obesity. 
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Similarly, James-Burdumy (2005) uses a similar set of instruments for estimating the effect 

of maternal labor supply on children’s cognitive development but finds a weak first-stage 

relationship. The alternate approach – using IV estimation on cross-sectional data – relies 

primarily on across-state variation in the instruments, which leads to concerns about bias 

due to unobserved state-specific heterogeneity.  

Although our regressions employ panel data on students, the identification strategy 

relies primarily on cross-sectional variation in our instruments to estimate the effect of 

maternal labor supply on children’s school meal participation. Consistent with previous 

studies, we use labor market conditions and child care regulations as IVs for mother’s work 

and argue that these are likely to be exogenous to individual decisions regarding 

participation in school meal programs (aside from their indirect impact through individual 

labor supply decisions), conditional on school meal eligibility, other child, family, school 

characteristics, region and urbanicity. To address concerns regarding bias due to 

unobservable state-specific heterogeneity, we undertake a number of robustness checks.  

For comparison, we also estimate CFE models using Chamberlain’s Fixed-Effect 

Conditional Logit estimation (Chamberlain, 1984). We are unable to estimate CFE-IV 

models, however, due to the similar weak first-stage problem that other studies have 

encountered.  

Specifically, we jointly estimate an ordered probit for mother’s work status (0=no work, 

1=part time, 2=full time) with a probit for her child’s school meal participation status (0=does 

not participate, 1=participates). The latent variable specification of this model is as follows: 

(1)  MomWorki
* = 1X1i + 2Z1i + i 

(2)  SchLunchi
* = 1MomWorki + 2X1i + i 

E( i) = E( i) = 0; Var( i) = Var( i) = 1 ; (Cov( i, i) =  
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MomWorki = 0 (no work) if MomWorki*  0 

      = 1 (part time) if 0 < MomWorki*   

                  = 2 (full time) if MomWorki* >  

SchLunchi = 0 if SchLunchi*  0 

      = 1 if SchLunchi* > 0 

 Where, MomWork* and SchLunch* are the latent variables and MomWork and SchLunch 

are the observed variables for mother’s work status and the child’s lunch participation, 

respectively. The vector X1 includes child, school and family characteristics, such as grade, 

gender, race-ethnicity, mother’s education and age, whether child belongs to a single-parent 

family, number of siblings, eligibility for free, reduced-price and full price meals, and 

indicators for urbanicity and region of residence. In addition, we control for household 

income; therefore, our estimates capture the effects of maternal employment that operate 

through the time constraint.  The vector Z1 includes variables that influence whether and 

how much a mother works but do not (independently) influence her child’s school meal 

participation. The above model is estimated using Maximum Likelihood Estimation on 

pooled data from the 1st, 3rd, and 5th grade waves. 

The joint probit-ordered probit model is particularly appealing from an estimation 

standpoint because it allows us to address a number of estimation challenges within the 

same model. First, it models the meal participation and work decisions non-linearly. Second, 

this approach explicitly models the correlation between the two decisions and estimates it 

from the data. Third, this approach addresses the endogeneity of mother’s work decision 

through exclusion restrictions. And finally, we are able to examine the effects of mother’s 

part-time and full-time work status relative to no work. 
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We compare the estimates from the above model with those from separate probit 

regressions for school lunch participation and mother’s work status that do not account for 

the endogeneity of mother’s work or the joint decision process. All models control for the full 

set of covariates. The same set of models is also estimated for breakfast participation in 

order to evaluate whether maternal employment affects these outcomes differently. 

We test the sensitivity of our results to alternate definitions of work and choice of 

instruments.  In our main models, we define part-time and full-time work status as less than 

20 hours per week and 20 or more hours per week, respectively. In alternate models, we 

define full-time work as 30 hours or more.  We also estimate a simpler model that examines 

the effect of work versus no work.  Additional robustness checks examine the sensitivity of 

the results to the choice of instruments and to the inclusion of additional state-level 

covariates. Finally, we also estimate interaction effects of maternal employment with family 

characteristics such as single-parent status, number of siblings, household income in order 

to determine whether our results are driven by particular socio-economic groups. 

4. Data 

Our models are estimated using data from the Early Childhood Longitudinal Study – 

Kindergarten Class (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 sample in first grade (Spring 2000), third grade (Spring 2002), and fifth grade 

(Spring 2004).7 Data on children’s participation in the school breakfast and lunch programs 

as well as maternal labor supply in each grade is obtained through the parent questionnaire. 

The school meal participation questions in the parent survey are as follows: 

                                                 
 
7 See Tourangeau et al (2006) for more information on the survey design and instruments. 
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“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?” 

 Detailed socioeconomic characteristics of the children and their families are also 

collected allowing us to include a rich set of control variables in our regressions. Our 

analysis sample includes 1st, 3rd, and 5th grade data from children who attended public 

schools that participated in the lunch as well as breakfast program.8 

We compiled state-level instruments to address the potential endogeneity of maternal 

employment and work hours.  Our instruments include state labor market conditions and 

child care regulations.9 The characteristics of the state labor market include the 

unemployment rate and the annual average weekly wage for private non-agricultural 

workers.  These factors are likely to affect household labor supply decisions, but are unlikely 

to have any other direct effects on children’s school meal participation.  The labor force 

participation and employment of women, and particularly mothers, is likely to be more 

sensitive to labor market conditions than male labor supply. Likewise, state child care 

regulations affect the cost and quality of child care and hence household decisions 

regarding maternal labor supply, but should not have an independent impact on school meal 

participation. We use state child-to-provider ratios for three-year-olds to instrument for 

mother’s work status.  The stringency of child care regulations for young children affects the 

costs of child care for elementary school children and thereby mothers’ decisions regarding 
                                                 
 
8 We excluded kindergarten data from our analyses since they are confounded by half-day 
kindergarten programs: the data do not distinguish whether the kindergartener was in school while 
breakfast and lunch were being served.  
9 We also tested county level labor market conditions and other state child care regulations as 
instruments, but these were weak predictors of maternal labor supply. 
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whether and how much to work. The state-level unemployment rate and annual average 

weekly wage for private non-agricultural workers are available from the Bureau of Labor 

Statistics.  State child care regulations are obtained from Blank and Poersch (2000). We 

used 1-year lagged measures of the labor market variables and child care regulations 

because they were the strongest predictors of maternal employment relative to current or 2-

year lagged measures.10  

5. Results 

5.1. Descriptive Results 

Table 1 shows the school meal participation rates in 1st, 3rd and 5th grade. The cross-

tabulations are conditional on students attending a school that participates in the relevant 

school program.  We include only students that attend public schools because the ECLS-K 

questions regarding a school’s provision of meals do not distinguish whether the school 

meals served are part of the SBP and NSLP or not. To avoid confounding these subsidized 

meal programs with private meal programs, we limit our sample to students attending public 

schools.11  Focusing on public school students also circumvents the heterogeneity 

introduced by private schools.12  In the ECLS-K, 85% of public schools participated in the 

breakfast program and 99% participated in the lunch program.  The breakfast participation is 

somewhat higher than the national average likely due to the focus on elementary schools. 

Approximately, 37% and 82% of children in the 1st grade participate in the breakfast and 

lunch programs, respectively (Table 1, Panel A).13  This participation is greater than that 

found in earlier studies such as Wemmerus et al. (1996) where the rates reflected meal 

                                                 
 
10 There was no within-state variation in child care regulations during this time period. 
11 About 20 percent of the ECLS-K sample attended private schools. 
12 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.  
13 The cross-tabulations are weighted to account for the sampling frame. 



 
 

17

participation among all school children, not just elementary school children.  Our estimates 

are consistent with the literature that younger children are more likely to participate.  The 

rates of participation for both breakfast and lunch are fairly constant throughout the 

elementary school years, though breakfast shows a slight increase each year.   

A potential concern with longitudinal survey data is that children who drop out of the 

survey differ from those who remain.  If we restrict our sample to only the children that 

participated in each year of the survey, the sample is reduced significantly, but the 

participation rates change only slightly (Table 1, Panel B).14   Overall, approximately 40% of 

the sample eat school breakfast while more than 80% eat school lunch. Both samples show 

remarkable consistency across grades in participation rates for breakfast and lunch. 

Table 2 shows the demographics of all children in the sample overall and then 

disaggregated by participation in breakfast, lunch, both programs, and neither program 

during the 1st grade.  The results are consistent with the prior literature. Minorities, lower 

income, older mothers, lower maternal education, single-parent households, and a greater 

number of siblings are associated with greater participation in breakfast and lunch 

programs. Suburban children and children in the Northeast are less likely to participate.   

Children eligible for free meals are more likely to participate, though we caution that 

eligibility is imputed.15  Children of working mothers are less likely to participate in both 

programs, though working more hours (conditional on employment) is associated with 

greater participation.  While informative, these simple cross-tabulations do not control for 

                                                 
 
14 The sample includes only those children who appear in the relevant kindergarten, first grade, third 
grade, and fifth grade surveys. 
15 The ECLS-K does not directly ask the parent whether the child is eligible for reduced and free 
meals.  Therefore, we impute eligibility based on income and family size.  However, due to a change 
in the survey question regarding income (from actual income in the 1st grade to income categories in 
the 3rd and 5th grades),our imputation is more precise for the 1st grade than for later waves. 
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heterogeneity and selection among mothers in their decision to work and the number of 

hours worked. 

5.2. Regression Results 

For the regression analyses, we turn to the full sample of children attending public 

schools that serve both breakfast and lunch.  The probit and joint probit-ordered probit 

models are estimated on pooled data from the 1st, 3rd, and 5th grades.16  The child fixed-

effect conditional logit models utilize the panel nature of the data. 

Probit Results 

We begin by estimating two probit regressions where school breakfast and school lunch 

participation are the dependent variables. The independent variables of interest are two 

indicators for mother’s part-time and full-time employment status, respectively. A priori, the 

signs of the coefficients on these two variables are ambiguous and may differ for breakfast 

versus lunch. We include controls for school meal eligibility (free, reduced price), gender, 

race/ethnicity, income, maternal age, maternal education, single-parent household, number 

of siblings, urbanicity, and region.  We also include grade fixed effects to control for the 

dynamics of participation as children age. Table 3 shows the estimated coefficients and 

robust standard errors clustered at the child level.  

The simple probit results indicate that working part-time has a small but statistically 

significant negative effect on breakfast participation but has no significant effect on lunch 

participation relative to not working. However, working full-time has a small but statistically 

significant positive effect on both breakfast and lunch participation.  These results are 

consistent with the hypothesis that time-constrained working mothers, especially those who 

                                                 
 
16 The panel is unbalanced because of failure to participate in a particular year and attrition. 
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work full-time, rely on the provision of school meals to reduce their time allocated to 

household activities, which include meal preparation.   

Other coefficients in the probit models have the expected sign.  Minorities are 

significantly more likely to participate in school meal programs.  Children of older mothers 

and more well-educated mothers are less likely to participate.  Indicator variables for 

household income categories show a significant negative and monotonic relationship 

between income and participation.  Children living in single-parent households and having 

larger families – measured in terms of siblings – are more likely to participate. Living in the 

Midwest and South is associated with greater participation.  The price of the meal, which is 

captured by eligibility status for the free or reduced price meals, is a significant predictor of 

meal participation, with eligibility for free meals having a greater effect on participation 

compared to eligibility for reduced price meals. 

The probit estimates in Table 3, however, do not address either the simultaneity of the 

work and meal participation decisions that is implicit in the theory of household behavior and 

the endogeneity of maternal labor supply.  Maternal labor supply increases household 

income and implicitly increases the price of a school meal (via eligibility).  Both of these 

effects are associated with a reduction in participation.  But maternal labor supply also 

reduces time available for activities with the child and for household activities such as meal 

preparation, which can increase participation.  Despite the substantial number of controls, it 

is possible that selection on unobservables remains with respect to maternal labor supply.  

Working mothers may be especially driven – the so-called “super-moms” – and so exert an 

effort to spend more time with their children and prepare their meals despite working.  

Alternately, working mothers may be more interested in their careers and have less interest 

in child-rearing and household activities.  These women may be less likely to spend time 

with their children or to engage in meal preparation. 
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Joint Probit-Ordered Probit Regressions With Instruments 

To address these issues, we estimate a joint model of meal participation and maternal 

labor supply with exclusion restrictions to identify the effects of part-time and full-time work 

status on school meal participation. Estimates from these models are reported in Table 4.  In 

these specifications, both part-time and full-time work have a significant positive effect on 

lunch participation but have the opposite effect on breakfast participation. The marginal 

effects suggest that working part-time decreases the likelihood of breakfast participation by 

18 percentage points and increases the likelihood of lunch participation by 14 percentage 

points.   In absolute terms, the corresponding effects for full-time work were substantially 

larger than for part-time.  Working full-time reduces breakfast participation by 34 percentage 

points and increases lunch participation by 35 percentage points.  These results suggest 

that school lunch programs help working mothers alleviate their time constraints but school 

breakfast programs do not.   

As discussed earlier, one of the advantages of the model estimated here is that we can 

obtain estimates of the correlation between unobservables that influence meal participation 

and maternal labor supply. Table 4 reports the estimated  for the school breakfast and 

lunch models. In both cases,  is statistically significant and positive suggesting that 

unobservables that increase maternal labor supply also increase the likelihood of school 

meal participation. 

The effects of part-time and full-time work are identified using three state level variables 

that capture labor market opportunities for mothers and the child care regulations they face. 

These variables arguably affect individual school meal participation decisions only through 

their impact on maternal labor supply decisions, conditional on our rich set of control 

variables. The test of joint significance of these exclusion restrictions is reported in Table 4 

and is highly significant in the breakfast as well as lunch participation models.  
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Our results show that children whose mothers work have a significantly lower likelihood 

of eating a school breakfast and that the reduction is greater for the children of mothers who 

work full-time versus part-time.  The natural question that follows is whether these children 

are eating a brown-bag breakfast at school, eating breakfast at home with their family, or 

skipping breakfast entirely. Unfortunately, the ECLS-K survey does not ask about these 

alternate choices explicitly. However, the survey did ask parents how often at least some of 

the family ate breakfast together. Table 5 reports estimates from a model that estimates a 

probit for whether at least some of the child’s family eats breakfast together three or more 

times in a typical week17 jointly with the ordered probit for mother’s labor supply. We find 

that, when mothers work, their families are more likely to eat breakfast together and that the 

effect is greater for families where the mother works full-time versus part-time. In terms of 

marginal effects, working part- (full-) time increases the likelihood that at least some of the 

family eats breakfast together at least 3 times a week by 17 (33) percentage points relative 

to families where mothers do not work. These results are consistent with our findings of 

lower participation in school breakfast programs. Together, these results suggest that 

working mothers do not rely on school breakfast programs to alleviate time constraints, but 

instead choose to spend time with their children at breakfast.   

Child Fixed Effect Conditional Logit Results 

We also estimate child fixed effect conditional logit models (CFE-CL) (Table 6) that 

control for child-specific time-invariant unobserved heterogeneity correlated with mother’s 

work and school meal decisions. Coefficient estimates from fixed-effect conditional logit 

models capture the effect of part-time and full-time work on the log odds of school meal 

participation. Partial effects on the probability of school meal participation cannot be 

                                                 
 
17 In alternate specifications, we dichotomized the variable based on whether the family ate breakfast 
together at least 1, 2, 4, 5, and 6 times a week. The results remained qualitatively similar. 
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estimated without providing values for the fixed effects.  A concern with the child fixed 

effects approach is that changes over time in maternal labor supply may occur for reasons 

that are not exogenous to children’s participation (e.g., father’s job loss).  But, as noted 

earlier, we cannot simultaneously address child fixed effects and implement an instrumental 

variables approach.  Nevertheless, results from the CFE conditional logit models are 

consistent with those found in the pooled IV models. The coefficient estimates on part-time 

and full-time work in the school breakfast model are negative, although statistically 

insignificant. The coefficient estimates in the school lunch model are positive and statistically 

significant. 

6. Robustness Checks 

In this section, we discuss results from four robustness checks. The first two analyses 

examine whether our results are sensitive to the specification of maternal employment. In 

the first analysis, we combine the part-time and full-time variables into an indicator variable 

for whether the mother works or not. We estimate a bivariate probit (BVP) model of meal 

participation and maternal employment. The state unemployment rate and maximum child-

to-staff ratio in child care centers for 3 year olds are used as exclusion restrictions. 

Coefficients on maternal employment from the BVP models are reported in Panel A, Table 

7. The coefficients on maternal employment are similar in magnitude and sign to those from 

the main results: maternal employment significantly increases the likelihood of lunch 

participation but decreases the likelihood of breakfast participation. In the second analysis 

(Panel B, Table 7), we define full-time work as working 30 or more hours per week instead 

of the 20 hours/week definition in our main models. Again, the magnitude and signs of the 

coefficients on part-time and full-time work are similar to those in the main models.  

The remaining two robustness checks examine the validity of our exclusion 

restrictions. Our main results are based on the assumption that state labor market conditions 
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and child care regulations only affect individual meal participation decisions through their 

effects on maternal labor supply decisions, conditional on our set of controls. However, 

variation across states in labor market conditions and child care regulations may be 

correlated with other state characteristics that influence individual meal participation 

decisions. Inclusion of region fixed-effects in our models controls for such heterogeneity 

across regions18; however, there may be remaining unobserved heterogeneity across states 

within a particular region. We address this concern in two ways. Our third analysis (Panel C, 

Table 7) examine the sensitivity of our main results to the choice of instruments. We re-

estimate the main model using only the state unemployment rate, which is the strongest 

predictor of the three instruments, as the sole exclusion restriction. Estimates from the 

exactly-identified model do not differ statistically from estimates from the overidentified 

model. This test is similar in spirit to a formal overidentification test.   

Our fourth analysis includes additional state-level covariates in the models to control 

for any remaining heterogeneity across states that can undermine estimates based on 

cross-sectional variation. For the estimates shown in Panel D, Table 7, we include the 

state’s school lunch participation rate and a measure of cost of living in the child’s 

metropolitan area 19 in the school meal and work equations. The former is meant to serve as 

a proxy for unobserved differences across states in the take-up rate for free and reduced 

price meals (e.g., resulting from factors such as the certification process) and for differences 

                                                 
 
18 Including state fixed-effects instead of region fixed-effects is preferable. However, including state 
fixed-effects made the coefficients on our identifying variables small and statistically insignificant 
suggesting that there was lack of sufficient variation over time within states to identify the effects of 
maternal labor supply. This is also the reason why we were unable to estimate child fixed-effect IV 
models, as noted earlier in the paper.   
19 State level data on school lunch participation rates was obtained from the USDA. The cost of living 
index (COLI) was obtained from the Council for Community and Economic Research, formerly 
ACCRA. The index is constructed for over 300 urban areas across the U.S. each quarter. Each child 
in the ECLS-K was assigned the annual average COLI from the closest urbanized area for the year 
the child entered that particular grade. In case of children living in rural areas, the COLI also collects 
one measurement from a non-metropolitan area within a state, which was assigned to these children. 
More details on the COLI are available at <http://www.coli.org/Method.asp>  

http://www.coli.org/Method.asp
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across states in preferences for public assistance. The latter is meant to capture cost of 

living differences across states that are likely to influence families’ decisions to participate in 

the subsidized meal programs. The coefficients on part-time and full-time remain very similar 

to those in the main models. It is important to note that the instruments in the first stage 

remain highly significant even with these additional state level controls.20 In models not 

shown here, we also controlled for other state level variables such as the maximum AFDC 

benefit for a family of three with no income, median household income, food stamp 

participation, and include additional school-level covariates such as percent eligible for free 

and reduced price meals and school enrollment. Estimates of the effects of part-time and 

full-time work in these models were very similar to those in the main results. 

Finally, it is important to note that the opposite effects of maternal employment on 

breakfast and lunch participation also provide an implicit robustness check for our results. 

State-level unobserved heterogeneity is likely to affect breakfast and lunch participation in 

similar ways. Yet, the models identify opposite effects of maternal employment on school 

lunch versus school breakfast. Therefore, it is unlikely that our estimates are biased due to 

state-specific heterogeneity. 

7. Heterogenous Effects by Household Characteristics 

Table 8 reports results from BVP models that include interactions between mother’s 

work and selected household characteristics including single-parent status, household 

income, and number of siblings. Across all subgroups, we find the similar pattern of results: 

mother’s work increases school lunch participation, but decreases school breakfast 

participation. Moreover, the decrease in school breakfast participation is accompanied by an 

                                                 
 
20 2=33.2 (p=0.000) for school breakfast and 2=40.5 (p=0.000) for school lunch. 
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increase in the likelihood of the family eating breakfast together at home for all demographic 

groups.  

Although the results are qualitatively similar for all demographic groups, the sizes of 

those effects differ.  Mother’s work has a relatively stronger positive effect on school lunch, 

but weaker negative effect on school breakfast, and weaker positive effect on breakfast at 

home with family among higher income families compared to lower income families. These 

results are consistent with the hypothesis that an increase in work will increase school meal 

participation more among mothers with a higher opportunity cost of time. Among single-

parent families, mother’s work has a stronger negative effect on school breakfast relative to 

two-parent families, but no differences in the effect of work on school lunch participation or 

eating breakfast at home with family. This finding is somewhat surprising because, a priori, 

one would expect single-parent families to be more time constrained and therefore more 

reliant on school meals. However, this is consistent with children from single-parent families 

being left to eat breakfast at home by themselves and even skipping breakfast, though we 

are unable to test that explicitly with our data. Finally, for children with more than one sibling, 

mother’s work has a weaker negative effect on school breakfast relative to children with one 

or no sibling. This finding is consistent with the idea that parents with more children have 

more time constraints and therefore choose to participate in school meal programs. 

8. Conclusions 

With the upcoming reauthorization of child nutrition programs in 2009, participation in 

school meal programs has received renewed attention. School meal programs have 

traditionally been viewed as a means to improve children’s health, educational and 

behavioral outcomes.  A less recognized benefit of these programs is their potential to 

alleviate time constraints among families with working mothers.  The ECLS-K data present a 

unique opportunity to examine this issue.  We analyzed whether increases in maternal labor 
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supply lead to an increase in children’s participation in the school meal programs. Maternal 

labor supply may influence children’s school meal participation through income and time, 

which may have opposite effects. Moreover, the effects of on breakfast and lunch 

participation may differ due to the differential opportunity each provides to spend time with 

the child. 

We modeled maternal labor supply and the school meal program participation 

decisions jointly and estimated the effects of part-time and full-time work on school breakfast 

and lunch participation, conditional on income. Our results show that while mother’s work 

significantly increases school lunch participation, it significantly reduces participation in 

school breakfast. That the effects are larger for full-time versus part-time employment further 

suggests that the time allocation decisions motivate these behaviors. These findings are 

robust to alternate specifications of our model. The increased participation in lunch among 

the children of working mothers is consistent with these households facing significant time 

constraints particularly with respect to meal preparation.  Time constraints have nutritional 

consequences because female labor force participation and changing family structure have 

been linked to greater reliance on prepared foods (Cawley and Liu 2007) and consequently 

obesity (Crepinsek and Burstein 2004; Sturm 2004).  

The breakfast result, however, raises concerns about where these children are 

eating breakfast if not at school.  One hypothesis is that working mothers may choose to 

spend more time with their children in the morning and providing breakfast at home gives 

them this opportunity. Alternately, working mothers may have less time to oversee their 

children’s eating habits, resulting in an increased likelihood of skipping meals. To 

differentiate these potential explanations, we examined whether maternal employment 

influences how often the family eats breakfast together.  We find that mother’s work had a 

positive impact on this outcome.  Together, these results suggest that working mothers rely 
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on school meals for their children’s lunch needs, but choose to forgo school breakfast 

programs possibly because they view breakfast time as an opportunity to spend time with 

their children. Our results also show that the effects of mother’s work on school meal 

participation and on the probability that the family eats breakfast together are qualitatively 

similar across a variety of demographic characteristics.   

  From a policy perspective, these findings can be used to improve the design of 

school meal programs by recognizing the needs of working mothers.  Moreover, our results 

also suggest that policies that promote maternal labor supply (e.g. TANF, FMLA) may 

indirectly affect children’s outcomes by influencing decisions regarding participation in 

school meal programs.  Finally, future research could quantify the amount of parental time 

saving that school meal programs facilitate and how this extra time is redistributed within 

households. 
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Table 1: School Meals Participation by Grade in Public Elementary Schools 
 Grade 1 Grade 3 Grade 5 
Panel A: Sample available for each 
wave    

Breakfast participation 37.38 39.23 41.90 
Observations 9642 8159 6701 
    
Lunch participation 81.86 82.95 81.97 
Observations 11397 9646 7927 

    
Panel B: Sample that participated in all 
waves    

Breakfast participation 38.54 40.54 43.40 
Observations 5595 5595 5595 
    
Lunch participation 81.39 83.42 82.31 
Observations 7241 7241 7241 

Source: Author’s calculation based on ECLS-K Restricted Use First, Third, and Fifth 
Grade Data. All estimates are weighted. 
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Table 2: Socioeconomic Characteristics by School Meal Participation Status During First Grade 
 All Breakfast 

Only 
Lunch 
Only Both Neither 

Race/Ethnicity      
White 52.9 58.3 61.0 34.5 72.3 
Black 18.6 13.9 12.6 30.9 7.8 
Hispanic 21.5 24.1 19.9 26.81 13.4 
Other race/ethnicity 7.0 3.7 6.6 7.8 6.5 

Gender      
Female 48.2 50.2 49.1 47.3 47.5 
Male 51.8 49.8 50.9 52.7 52.5 

Family Composition      
Single parent 27.0 28.6 21.1 40.6 11.7 
Both parents 73.1 71.4 79.0 59.4 88.3 
Number of siblings 1.6 1.3 1.4 1.9 1.4 

Mother’s Education      
Less than high school 18.2 13.4 13.3 29.0 7.0 
High school or equivalent 33.5 44.5 31.9 38.9 24.5 
Some college 32.1 27.2 35.4 26.6 35.2 
Bachelor’s degree or more 16.0 15.0 19.2 5.3 33.1 

Mother’s Age 36.8 38.0 36.6 38.1 34.3 
Household Income      

Income < $15,000 19.0 27.5 11.4 34.6 3.7 
< $15,000 Income < $25,000 18.0 14.5 14.6 26.7 7.2 
< $25,000 Income < $35,000 17.0 23.5 17.3 18.6 11.0 
< $35,000 Income < $50,000 17.6 12.1 20.9 11.5 22.8 
< $50,000 Income < $75,000 15.1 12.0 19.2 5.2 26.8 
Income > $75,000 13.4 10.5 16.6 3.4 28.5 

Urbanicity      
Central city 36.5 46.1 35.4 39.6 31.2 
Suburb 35.4 27.9 38.1 26.0 50.4 
Town 13.9 8.3 13.9 16.2 8.7 
Rural 14.3 17.7 12.6 18.2 9.6 

Region      
Northeast 15.8 19.2 16.0 10.4 28.4 
Midwest 18.7 8.4 22.2 16.2 14.4 
South 44.0 48.0 39.1 53.1 36.5 
West  21.6 24.4 22.7 20.3 20.7 

Maternal Labor Supply      
Mother working full-time 60.2 63.4 61.9 59.3 56.6 
Mother working part-time 9.2 4.5 9.7 6.2 14.4 
Mother not working 30.6 32.1 28.4 34.5 29.0 

Eligibility      
Full 46.2 41.4 57.2 21.2 74.5 
Reduced 15.1 19.2 15.0 16.0 13.1 
Free 38.6 39.3 27.7 62.8 12.4 

Observations 9638 116 4713 1449 3360 
Source: ECLS-K Restricted Use Data for first grade. 
Notes: The sample shown is comprised of first-grade students who attended a public school 
offering both breakfast and lunch programs. 
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Table 3: Estimates from Probit Regressions of School Meal Participation on Mother’s Work Status 
  School Breakfast School Lunch 
Working part-time -0.123** 0.024 
 [0.045] [0.035] 
Working full-time 0.124** 0.207** 
 [0.029] [0.033] 
Grade 3 0.108** 0.079* 
 [0.025] [0.038] 
Grade 5 0.210** 0.110** 
 [0.032] [0.039] 
Female -0.040+ -0.006 
 [0.022] [0.028] 
Black 0.542** 0.323** 
 [0.076] [0.070] 
Hispanic 0.255** 0.217* 
 [0.076] [0.088] 
Other race/ethnicity 0.129 0.131 
 [0.112] [0.092] 
Mother's education: High School or Equivalent -0.187** -0.085 
 [0.042] [0.057] 
Mother's education: Some College -0.289** -0.186** 
 [0.040] [0.066] 
Mother's education: Bachelor’s Degree or more -0.475** -0.356** 
 [0.041] [0.060] 
Mother's age -0.010** -0.011** 
 [0.002] [0.002] 
$15,000  Income < $25,000 -0.199** -0.140** 
 [0.032] [0.051] 
$25,000  Income < $35,000 -0.350** -0.254** 
 [0.041] [0.056] 
$35,000  Income < $50,000 -0.580** -0.458** 
 [0.047] [0.059] 
$50,000  Income < $75,000 -0.763** -0.501** 
 [0.064] [0.061] 
Income  $75,000 -1.004** -0.638** 
 [0.051] [0.071] 
Single parent family 0.122** 0.089* 
 [0.023] [0.035] 
Number of siblings 0.110** 0.063** 
 [0.011] [0.014] 
Reduced Price Meal Eligible 0.135** 0.078+ 
 [0.025] [0.043] 
Free Meal Eligible 0.284** 0.241** 
 [0.045] [0.037] 
Midwest 0.134 0.407** 
 [0.101] [0.141] 
South 0.407** 0.304** 
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 [0.100] [0.064] 
West 0.093 0.165 
 [0.079] [0.106] 
Suburb -0.033 0.02 
 [0.053] [0.047] 
Town 0.339** 0.373** 
 [0.091] [0.060] 
Constant -0.224 1.142** 
 [0.141] [0.109] 
Observations 23207 23207 
Notes: Figures in table are regression coefficients with robust standard errors clustered at child level 
in brackets. + significant at 10%; * significant at 5%; ** significant at 1% 
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Table 4: Estimates From Joint Probit-Ordered Probit Model of School Meal Participation and Mother’s Work 
Status 
 School Breakfast  School Lunch 

  

Meal 
Participation

(probit) 

Mother's 
Work Status

(ordered 
probit) 

 
Meal 

Participation 
(probit) 

Mother's 
Work Status

(ordered 
probit) 

Working part-time -0.551**   0.434**  
 [0.049]   [0.081]  
Working full-time -1.055**   1.301**  
 [0.133]   [0.238]  
Grade 3 0.123** 0.029  0.059* 0.043 
 [0.025] [0.026]  [0.033] [0.023] 
Grade 5 0.241** 0.223**  0.043 0.292** 
 [0.028] [0.036]  [0.035] [0.036] 
Female -0.048* -0.036+  -0.03 0.006 
 [0.022] [0.019]  [0.025] [0.019] 
Black 0.596** 0.354**  0.352** 0.186* 
 [0.066] [0.034]  [0.076] [0.036] 
Hispanic 0.263** 0.136**  0.139** 0.153+ 
 [0.067] [0.032]  [0.039] [0.079] 
Other race/ethnicity 0.174+ 0.159*  0.065 0.157* 
 [0.092] [0.066]  [0.065] [0.076] 
Mother's education: High School or 
Equivalent -0.036 0.269** 

 
0.267** -0.186** 

 [0.036] [0.038]  [0.038] [0.053] 
Mother's education: Some College -0.091+ 0.363**  0.353** -0.306** 
 [0.049] [0.032]  [0.063] [0.032] 
Mother's education: Bachelor’s Degree or 
more -0.230** 0.454** 

 
-0.488** 0.444** 

 [0.058] [0.053]  [0.052] [0.053] 
Mother's age -0.015** -0.014**  -0.004* -0.014** 
 [0.002] [0.002]  [0.002] [0.002] 
$15,000  Income < $25,000 0.028 0.470**  -0.293** 0.478** 
 [0.039] [0.040]  [0.048] [0.042] 
$25,000  Income < $35,000 -0.046 0.614**  0.622** -0.446** 
 [0.061] [0.049]  [0.053] [0.050] 
$35,000  Income < $50,000 -0.199** 0.735**  -0.675** 0.724** 
 [0.075] [0.047]  [0.055] [0.051] 
$50,000  Income < $75,000 -0.324** 0.836**  -0.749** 0.832** 
 [0.099] [0.061]  [0.057] [0.063] 
Income  $75,000 -0.572** 0.726**  -0.834** 0.728** 
 [0.095] [0.061]  [0.067] [0.062] 
Single parent family 0.272** 0.426**  -0.054 0.434** 
 [0.033] [0.033]  [0.043] [0.033] 
Number of siblings 0.049** -0.122**  -0.125** 0.102** 
 [0.013] [0.019]  [0.017] [0.019] 
Reduced Price Meal Eligible 0.111** -0.037  -0.037 0.077* 



 
 

33

 [0.027] [0.034]  [0.034] [0.036] 
Free Meal Eligible 0.210** -0.093**  -0.098** 0.242** 
 [0.039] [0.029]  [0.032] [0.030] 
Midwest 0.162+ 0.088  0.322* -0.015 
 [0.097] [0.060]  [0.133] [0.049] 
South 0.351** 0.002  0.275** -0.156** 
 [0.097] [0.072]  [0.063] [0.052] 
West 0.066 0.015  -0.049 0.165* 
 [0.079] [0.071]  [0.077] [0.055] 
Suburb -0.057 -0.067+  -0.063 0.045 
 [0.051] [0.038]  [0.044] [0.039] 
Town 0.325** 0.089+  0.308** 0.053 
 [0.079] [0.051]  [0.060] [0.054] 
State unemployment rate  -0.071**   -0.088** 
  [0.024]   [0.021] 
Average annual weekly wage of private 
non-agricultural workers  0 

 
 -0.000* 

  [0.000]   [0.000] 
Maximum child-to-staff ratio  0   0.015 
  [0.009]   [0.010] 
Constant 0.402* 0.446*  -0.416* 0.289** 
 [0.159] [0.190]  [0.195] [0.208] 

  0.884**   -0.818** 
  [0.131]   [0.202] 

  0.289**   0.289** 
  [0.014]   [0.014] 
Chi-square test for joint significance of 
instruments 

chi2(3) =   9.96 
   Prob > chi2 =    0.0189  

chi2(3) =  24.59 
Prob > chi2 =    0.0000 

Observations 23207 23207  23207 23207 
Notes: Figures in table are regression coefficients with robust standard errors clustered at state level in 
brackets. + Significant at 10%; * significant at 5%; ** significant at 1% 

 



Table 5: Estimates from Joint Probit-Ordered Probit Model of Eating Breakfast with Family and 
Mother’s Work Status 

  
Family eats breakfast 

together >= 3 times/week Mother's Work Status 
Working part-time 0.464**  
 [0.091]  
Working full-time 0.894**  
 [0.246]  
Grade 3 -0.167** 0.051* 
 [0.024] [0.022] 
Grade 5 -0.427** 0.237** 
 [0.023] [0.033] 
Female 0.006 -0.034+ 
 [0.020] [0.018] 
Black -0.404** 0.357** 
 [0.053] [0.034] 
Hispanic -0.227** 0.136** 
 [0.054] [0.036] 
Other race/ethnicity -0.081 0.156* 
 [0.053] [0.065] 
Mother's education: High School or Equivalent -0.033 0.273** 
 [0.056] [0.038] 
Mother's education: Some College 0.045 0.363** 
 [0.068] [0.032] 
Mother's education: Bachelor’s Degree or more 0.234** 0.452** 
 [0.086] [0.053] 
Mother's age 0.005** -0.015** 
 [0.002] [0.002] 
$15,000  Income < $25,000 -0.168* 0.471** 
 [0.069] [0.042] 
$25,000  Income < $35,000 -0.183* 0.616** 
 [0.082] [0.051] 
$35,000  Income < $50,000 -0.180+ 0.739** 
 [0.095] [0.051] 
$50,000  Income < $75,000 -0.096 0.845** 
 [0.114] [0.063] 
Income  $75,000 0.018 0.732** 
 [0.104] [0.064] 
Single parent family -0.089+ 0.431** 
 [0.047] [0.033] 
Number of siblings 0.119** -0.123** 
 [0.018] [0.019] 
Reduced Price Meal Eligible 0 -0.039 
 [0.031] [0.036] 
Free Meal Eligible -0.034 -0.091** 
 [0.039] [0.032] 
Midwest  -0.044 0.071 
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 [0.040] [0.052] 
South -0.052 -0.082 
 [0.042] [0.064] 
West 0.071+ -0.032 
 [0.042] [0.060] 
Suburb -0.011 -0.059 
 [0.035] [0.041] 
Town -0.045 0.07 
 [0.048] [0.050] 
State unemployment rate  -0.065** 
  [0.021] 
Average annual weekly wage of private non-agricultural workers 0 
  [0.000] 
Maximum child-to-staff ratio  0.009 
  [0.010] 
Constant -0.468** 0.501** 
 [0.149] [0.193] 

  -0.866** 
  [0.217] 

  0.290** 
  [0.014] 

Chi-square test for joint significance of instruments 
chi2(3) =   11.26 

Prob > chi2 =    0.01 
Observations 23,157 
Notes: Figures in table are regression coefficients with robust standard errors clustered at state level 
in brackets. + Significant at 10%; * significant at 5%; ** significant at 1%
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Table 6: Conditional Logit Fixed-Effect Estimates 
 School Breakfast School Lunch 
Working part time -0.105 0.283* 
 [0.132] [0.132] 

Work full time -0.02 0.184+ 
 [0.091] [0.111] 

Observations 6047 4807 
Number of children 2231 1761 
Notes: Figures in the table are coefficient estimates from conditional logit fixed-effect models. The 
models include time varying covariates such as mother’s education and age, household income, 
single-parent status, number of siblings, eligibility for free and reduced price school meals, region, 
urbancity, and grade fixed effects. + significant at 10%; * significant at 5%; ** significant at 1%.
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Table 7: Estimates of Maternal Work Coefficients from Alternate Models 

  
Breakfast 

Participation 
Lunch  

Participation 
(A) BVP   

Any work -0.960** 1.025** 
 (0.146) (0.277) 
   
(B) FT>=30   

Part-time -0.505** 0.582** 
 (0.187) (0.065) 
Full-time -0.864* 1.597** 

 (0.501) (0.186) 
   
(C) IV = State unemployment rate only   

Part-time -0.540** 0.330** 
 (0.051) (0.114) 
Full-time -1.014** 1.001** 

 (0.144) (0.310) 
 
(D) Additional state level controls 

Part-time -0.539** 0.354** 
 (0.051) (0.076) 
Full-time -0.988** 1.088** 
 (0.115) (0.201) 

Notes: Figures in table are regression coefficients with robust standard errors clustered 
at state level in parentheses. All models include the full set of covariates included in the 
main regressions in Table 4. + significant at 10%; * significant at 5%; ** significant at 
1%. 
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Table 8: Effects of Maternal Employment on School Meal Participation and Eating Breakfast with the 
Family, by Selected Family Characteristics 

 School Breakfast School Lunch 
Breakfast together with family 

>=3 times/week 
Single-parent family -1.06 (0.044)**& 0.84 (0.072)** 0.76 (0.053)** 
Two-parent family -0.86 (0.153)** 0.94 (0.282)** 0.67 (0.205)** 
       
Income<=$35,000 -0.63 (0.439) & 0.89 (0.192)** & 0.48 (0.316) & 
Income>$35,000 -0.46 (0.09) 1.1 (0.061)** 0.37 (0.054) 
       
More than one sibling -0.98 (0.043)** & 1.01 (0.056)** 0.72 (0.036)** 
One or no sibling -1.06 (0.139)** 0.98 (0.332)** 0.79 (0.196)** 
Notes: Estimates are from BVP models that include interactions between maternal work and family 
characteristics. Figures in parentheses are robust standard errors clustered at the state level. + Significant 
at 10%; * significant at 5%; ** significant at 1%. & significantly different from the comparison subgroup at the 
5% level.
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