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Abstract 

We examine the causal link between proximity to fast food and the incidence of childhood obesity 

among low-income households in New York City. Using individual-level longitudinal data on students 

living in public housing linked to restaurant location data, we exploit the naturally occurring within-

development variation in distance to fast food restaurants to estimate the impact of proximity on 

obesity. Since the assignment of households to specific buildings is based upon availability at the time of 

assignment to public housing, the distance between student residence and retail outlets—including fast 

food restaurants, wait-service restaurants, supermarkets, and corner stores—is plausibly random. Our 

credibly causal estimates suggest that childhood obesity increases with proximity to fast food, with 

larger effects for younger children. 
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1. Introduction 

Does proximity to fast food outlets and “unhealthy” food increase obesity among low-income 

children?  In the United States, nearly one fifth of low-income children are obese, facing elevated risks of 

adult obesity, hypertension, and cardiovascular disease, among other serious complications that may 

lead to premature death (Bridger, 2009; Ogden et al., 2018; Sahoo et al., 2015).  One commonly 

proffered culprit is the high density of fast food and relative scarcity of “healthy” food outlets in low-

income neighborhoods, which facilitate consumption of high-calorie, low-nutrient food and spur obesity.  

Despite persuasive evidence of a correlation between obesity and the food environment in low-income 

neighborhoods, there is a dearth of credible evidence on the causal effects of proximity to fast food for 

two key reasons.  First, both individual weight and residential location are likely to reflect a set of common 

underlying individual or family characteristics, such as income or educational attainment, making it 

difficult to isolate the effects of proximity to fast food per se.  Second, individual-level data linking weight 

measures to proximity to fast food are scarce, typically only available for small samples or in limited 

detail.  In this paper, we leverage the plausibly random within-development location of families living in 

public housing – as a novel strategy – and use longitudinal individual-level data on weight, residential 

location, and neighborhood food outlets for New York City (NYC) public school students to derive 

credibly causal estimates of the impact of proximity to fast food on weight outcomes.   

The key to our identification strategy is the plausibly random within-development variation in 

food environment driven by the tenant selection and assignment process of NYC public housing.  First, 

NYC public housing applicants cannot indicate their preferences for precise residential locations in the 

assignment process.  Second, it takes approximately 38 months on average to get to the top of the 

waiting list for NYC public housing, and the long wait time discourages applicants from rejecting offers.  
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Thus the unit assignment within a development depends upon the vacancies at the time of assignment 

and generates the plausibly random variation in proximity to food outlets that we leverage to isolate 

causal effects of proximity to fast food on weight outcomes.  

We draw on a rich individual-level longitudinal dataset on 143,859 K-12 NYC public school 

students who lived in public housing at some point between academic years 2009 and 2016.  In addition 

to socio-demographic characteristics, the data include residential location and annual height and weight 

measures.  Using data on the locations of food outlets citywide, we then calculate the distance from each 

student’s residential location to the nearest fast-food restaurant (and to other food outlets).  The large 

sizes of public housing developments in NYC yield significant within-development variation in proximity 

to food outlets, and we find no statistically significant evidence of selection.  

To preview our results, we find that, indeed, proximity to fast food increases the probability a 

child is obese.  More specifically, the probability of being obese increases 0.6 percentage points for every 

0.1 mile closer a student lives to the nearest fast food restaurant, and the probability of being overweight 

(which includes obesity) increases by 1.1 percentage points.  In contrast, we find no evidence that 

proximity to other types of food outlets – wait-service restaurants, supermarkets, or corner stores – has 

any impact on weight outcomes.  Stratifying by grade level reveals the largest effects are among students 

in grades 3-8, where the incidence of obesity increases 1.4 percentage points and the incidence of 

overweight increases up to 1.9 percentage points for every 0.1 mile closer to the nearest fast food.  

Effects are even larger among older elementary and middle school students attending neighborhood 

schools (located less than a half-mile from home) who are likely to patronize neighborhood food outlets: 

the incidence of obesity increases 1.7 percentage points, and the incidence of overweight increases 2.1 

percentage points for every 0.1 mile closer to the nearest fast food.  An average city block is 0.05 mile in 

NYC, and these estimates respectively represent a 12.1 percent and a 9.4 percent increase in the obesity 
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and overweight rates from a four-block difference in distance to fast food.  Effects among younger 

students (grades K-2) and older students (grades 9-12) are close to zero and not statistically significant.  

Results are robust to alternative measures of the food environment, such as variables capturing the 

presence or number of fast food restaurants within different radiuses from home.  In short, we find 

credibly causal evidence that proximity to fast food increases obesity and overweight among low-income 

children, and students in grades 3-8 (typically ages 8-13) are the most vulnerable.  Our results suggest 

that place-based interventions to limit access to or consumption of fast food may be effective in reducing 

the obesity rates among low-income children in urban areas. 

This paper is organized as follows.  We first review prior literature and the theoretical motivation 

that inform our approach to examine the relationship between proximity to fast food and childhood 

obesity.  In section 3, we describe the institutional setting of public housing in NYC that provides 

plausibly exogenous variation in student proximity to fast food.  Section 4 presents the individual-level 

weight outcome data, food environment measures, and descriptive statistics of our sample.  Most 

importantly, we show within-development variation in proximity to fast food among students in public 

housing and test whether the variation in the local food environment is uncorrelated with student 

demographic characteristics.  In section 5, we provide the estimating equations for our empirical strategy.  

We present results and a series of robustness checks in Section 6 and conclude with discussion and 

implications for policy in Section 7. 

2. Literature review  

2.1. The Link between Obesity and Proximity to Fast Food 

A large body of descriptive studies, from a range of settings, provide compelling evidence on the 

association between unhealthy food environment and the prevalence of obesity.  National studies linking 
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individual weight outcomes with the food environment data at the county-level (Mehta & Chang, 2008), 

zip-code level (Gibson, 2011), and census tract-level (Chen et al., 2016; Dubowitz et al., 2012) find that 

higher density of fast food restaurants and lower density of supermarkets are associated with increased 

probability of obesity for individuals in the neighborhood.  Studies focusing on southern states also find 

that individuals in census tracts with more supermarkets are less likely to be obese, while those in census 

tracts with more fast food restaurants and corner stores are more likely to be obese (Morland et al., 

2006; Morland & Everson, 2009).  

Studies on children further document that micro-neighborhood food environments are 

associated with obesity risks.  A school-level analysis by Davis and Carpenter (2009) finds having a fast 

food restaurant within a half-mile of school is associated with higher probabilities of being obese among 

middle and high school students.  A more recent study by Elbel et al. (2020) examines the weight 

outcomes of children attending NYC public schools and the individual-level variation in distance to fast 

food within census tracts.  They find that living more than 0.025 mile (about half of a city block) from the 

nearest fast food restaurant is associated with lower obesity and overweight risks.  

Why might access to fast food affect obesity?  Put simply, closer proximity to a fast food outlet 

lowers the relative travel cost of purchasing fast food, which may lead to increased fast food consumption 

and, in turn, a high-calorie diet.  Previous research on consumption decisions, including McCarthy (1999) 

and Bellettini and Kempf (2013), suggests longer distance and travel time increase the opportunity cost 

and the effective price the consumers pay.  The food environment literature (see Anderson & Matsa, 

2011; Cutler, Glaeser, & Shapiro, 2003; Dunn, 2010) also builds upon the theory that food purchasing 

decisions are based on a function of the monetary price of the meal and other disutility, including the 

value of forgone time used to access or prepare the meal.  As the distance to fast food decreases, the time 

and the cost spent on traveling to purchase fast food decrease, yet the relative time and cost of 



5 
 

purchasing groceries and preparing home-cooked meals increase.  Thus, among two individuals (if all else 

equal but their distances to fast food), the person living closer to a fast food restaurant is more likely to 

purchase fast food on a given day.  Athens, Duncan, and Elbel (2016) provide evidence to support the 

hypothesis that proximity to fast food outlets and supermarkets are predictors of fast food dining 

frequency.1 

Residential proximity to fast food, however, may be correlated with weight outcomes through 

other avenues.  Families with a higher propensity for obesity – say a taste for fast food – may choose 

residential locations closer to fast food.  More generally, there may be underlying individual or family 

characteristics that determine both residential location and propensity for obesity.  While we are 

unaware of direct evidence on the underlying factors, a variety of existing studies have documented 

differences in the demographic characteristics of neighborhoods with different food environments.  For 

example, Lewis et al. (2005) and Galvez et al. (2008) find that neighborhoods with higher density of fast 

food restaurants are also likely to have higher concentrations of racial minorities and low-income 

households (see Berger et al., 2019; Block, Scribner, & DeSalvo, 2004; Powell, Chaloupka, & Bao, 2007 

for more).  Studies also document that areas with greater access to supermarkets are predominantly 

white (Powell, Slater, Mirtcheva, & Chaloupka, 2007; Richardson, Boone-Heinonen, Popkin, & Gordon-

Larsen, 2012).  Disparities in weight outcomes across residential locations may reflect underlying 

differences in individual- or household-level characteristics, apart from the effects of the food 

environment per se.  The key empirical challenge is to isolate the impact of the food environment from 

these underlying differences. 

                                                                        
1 Yet a recent empirical study finds that exposing low-income households to the same produces and prices available to high-
income households do not change their demand for healthy groceries (Allcott et al., 2019). 
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2.2. Quasi-Experimental Evidence 

Despite the abundant descriptive evidence linking obesity to fast food availability, relatively few 

papers focus on estimating the causal effects.  Four key papers use access to highways as an instrument 

for fast food locations to identify the causal relationship between food environment and obesity 

outcomes.  First, Anderson and Matsa (2011) use distance to interstate highways as an instrument to 

examine the effect of distance to the nearest fast food restaurant, focusing on rural areas in 11 states.  

They employ a two-sample instrumental variable technique, using ZIP code centroids for restaurant data 

and telephone area code centroids for obesity data.  They find no significant relationship between 

distances to the nearest restaurant (both fast food and full-service) and weight outcomes. 

Two other studies by Dunn (2010) and Dunn, Sharkey, and Horel (2012), however, find 

detrimental effects of living near fast food restaurants on obesity outcomes for racial minorities and 

female populations.  Dunn (2010) uses the number of interstate highway exits in each county as an 

instrument for county-level variation in the number of fast food restaurants.  He categorizes counties into 

urban, rural, and medium-density counties across the nation and finds that obesity risks increase with the 

number of fast food restaurants, specifically among non-whites and females in medium-density counties.  

Dunn, Sharkey, and Horel (2012) focus on households in central Texas and use distance to a major 

highway – including not only interstates but also Texas highways – as an instrument to identify the effects 

of distance to the nearest fast food and the number of fast food restaurants near home on obesity 

outcomes.  They find that both living closer to the nearest fast food and having more fast food restaurants 

within 1 mile and within 3 miles from home results in a statistically significant increase in the probability 

of being obese for non-white residents. 

Potential explanations for heterogeneity in the effects of living near fast food across racial and 

gender subgroups include differential preferences and travel costs.  First, the distance elasticity of fast 
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food demand may be higher for minority groups due to differences in preferences.  For example, ethnic 

cuisines differ in key ingredients that may require further travel to particular food outlets (Bitler & Haider, 

2011).  Easier access to fast food restaurants increases the opportunity cost of traveling further 

distances to purchase products for ethnic cuisines.  The above studies, however, do not provide evidence 

for the effects of the availability of other food retails, such as large supermarkets, which is a common data 

limitation for past studies.  Further, Dunn et al. (2012) explain that the travel cost may be higher for racial 

minorities because they are less likely to own vehicles than their white counterparts.  If white residents 

are highly mobile, their exposure to the food environment near home will only take up a small portion of 

their total food environment exposure.  Dunn (2010) also provides a potential explanation that females 

may respond differently to the presence of fast food due to differences in household responsibilities.  In 

other words, their opportunity cost for traveling further distances may be higher.   

Alviola, Nayga, Thomsen, and Smartt (2014) use distance to a major highway as an instrument 

to examine the causal relationship between school-level food environment and obesity rates.  They 

examine the number of fast food restaurants near high schools in Arkansas and find each additional fast 

food restaurant within a mile from school increases school-level obesity rates by 1.23 percentage points.  

Another notable study by Currie, DellaVigna, Moretti, and Pathania (2010) uses two different 

approaches to investigate the impact of proximity to fast food on weight outcomes.  First, they examine 

school-level obesity rates for 5th, 7th, and 9th graders in California and compare schools that have any 

fast food restaurants within a tenth of a mile, a quarter-mile, and a half-mile from school.  Here, the 

identification assumption is that small differences in proximity do not correlate to unobservable 

differences between the groups.  They find that having a fast food restaurant within one tenth of a mile 

rather than a quarter of a mile from school increases school-level obesity rates by 1.7 percentage points 

for ninth graders.  They find small and statistically insignificant effects for fifth and seventh graders.  
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Second, using birth certificate data in Michigan, New Jersey, and Texas, they examine the impact of living 

near fast food on weight gain between pregnancies among women who have at least two children.  They 

find smaller yet significant effects of having a fast food restaurant within a half-mile of a residence.  

Currie et al. (2010) also suggest the difference in the magnitude of the results between students 

and mothers is driven by relative travel costs.  If traveling the same distance incurs lower travel costs for 

adults, students will be more affected by fast food restaurants in the immediate proximity.  Following this 

logic, travel costs are likely to be lower for older students than younger students, implying that younger 

students will be more sensitive to proximity, conditional on autonomy in food consumption decisions.  

Put differently, among students old enough to purchase their own food, younger students might be more 

responsive to fast food availability nearby due to difficulties driving, walking, or using public 

transportation to travel further distances for food.  However, the two existing studies on children – 

Alviola et al. (2014) and Currie et al. (2010) – focus on high school grade students with little attention 

on younger children. 

Previous studies also do not provide evidence on the causal impact of the residential food 

environment on childhood obesity.  While past studies on student obesity focus on the school food 

environment, many elementary and middle school students are not allowed to leave school for lunch and 

are less likely to be affected by the food environment surrounding their school (Mirtcheva & Powell, 

2009).  This could potentially explain the null effects of fast food restaurants around school on obesity 

outcomes for younger students in Currie et al. (2010).  After school hours, students can substitute home-

prepared meals with fast food near home or consume fast food in addition to home-prepared meals.  

Especially for younger students, who are more likely to attend a school close to home, fast food near 

home may take up a larger part of their total food environment exposure.  Thus it is likely that the 

estimated effect for younger students will differ from that of older students.   
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Finally, previous quasi-experimental studies typically lack data on non-restaurant food outlets 

that may also affect food consumption decisions and obesity outcomes.  In particular, supermarkets or 

corner stores may be alternatives to fast food restaurants, and proximity to these food outlets will shape 

the cost of purchasing fast food.   Furthermore, distance to fast food may be correlated with distance to 

corner stores with low-quality food sources and inversely correlated with distance to high-quality 

supermarkets, complicating the interpretation of the coefficients on fast food.  In this study, we have data 

on individual-level weight outcomes for school-aged children in all grades and their food environment 

around home, including proximity to fast food and other types of food outlets, which we use to estimate 

the effects of proximity to fast food on childhood obesity.  

3. Institutional Background on New York City Public Housing 

We focus on students living in public housing, because the institutional setting of public housing 

– and that of NYC public housing, in particular – provides plausibly random variation in individual 

proximity to fast food within a development.  Public housing is a federally funded housing assistance 

program, administered and managed by local housing authorities like the NYC Housing Authority 

(NYCHA).  Public housing developments typically consist of one or more concentrated blocks of 

standardized high-rise (and sometimes low-rise) apartment buildings.  NYCHA is the nation’s largest 

public housing system, containing 2,418 buildings in 149 developments dispersed across the city’s five 

boroughs – Manhattan, Bronx, Brooklyn, Queens, and Staten Island (NYCHA, 2019).  With roughly 

174,000 households living in NYC public housing, an average NYCHA development has more than 16 

buildings and approximately 150 residents per building. 

To be clear, public housing is a place-based housing assistance program, in which program 

recipients are assigned to specific units that they can either “take or leave.”  It differs from other tenant-
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based programs like the housing choice vouchers, which allow households to choose their neighborhoods 

and housing units in the private market.  The assignment process into NYC public housing units makes it 

difficult for public housing applicants to choose the precise residential location of their preference.  

Furthermore, most inner-city public housing developments are oversubscribed, requiring local housing 

authorities to have long waiting lists and systemized processes of assigning tenants to public housing 

units.  There is also a long waiting list to get into NYCHA public housing units.  In this section, we describe 

NYCHA’s tenant assignment process that provides tenants little control over their choice of specific 

buildings, although they can specify some preference over locations.  

More specifically, households can list two preferred boroughs on the application but are not 

permitted to list any preference for individual developments or buildings. After receiving applications, 

NYCHA assigns priority codes to eligible households, based on family size, income, needs (e.g., 

emergencies), and date of application (NYCHA, 2020). NYCHA then conducts interviews to place 

households on its waiting list.  While the details of the process differ by priority code, all households have 

limited choice of housing units. 

Applicants can select one preferred development during the process, conditional on the 

development containing an anticipated vacancy.2  A computer matches applicants to vacant units in the 

selected development.  Applicants can receive up to two offers (i.e., applicants are permitted to reject 

the initial offer), but applications will be closed if applicants fail to choose a development within 30 days 

or if applicants reject the second offer.  “Emergency applicants,” while prioritized in the tenant selection 

process, may only select a preferred borough rather than a particular development.3  They are matched 

                                                                        
2 Development selection should be from one of the two boroughs listed in their initial application form.  
3 Emergency applicants are households with children that are either homeless, victims of domestic violence, or intimidated 
witnesses, and borough selection should also be from one of the two boroughs listed on their initial application form. 
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to vacant units in the selected borough “without regard to any preference by the applicant for a particular 

development in that borough” (NYCHA, 2020).  Emergency applicants can also reject their initial offer, 

but their application will be closed if they reject the second offer.  To summarize, the choice of 

development is constrained by anticipated vacancies around the time of the initial offer, and the choice 

of particular units or buildings within a development is more explicitly restricted. 

A city-wide oversubscription for NYCHA public housing is likely to further discourage applicants 

from rejecting offers.  From time to time, NYCHA closes its waiting list to control the volume of the 

applications it receives.  Therefore, rejecting the second offer would increase households’ uncertainty 

around whether they can create new applications to get back on the waiting list.  Previous research 

suggests only a few households turn down the initial set of offers for housing assistance programs with 

long waiting lists, since starting over the application may entail a substantial wait for and uncertainty 

regarding the availability of another unit (Coley, Sullivan, & Kuo, 1997; Rosenbaum, 1995; DeLuca & 

Rosenbaum, 2003).4  In the past five years, the average time between “date entered waiting list” and the 

“admission date” for NYCHA public housing has been more than 38 months (HUD, 2019).  This process 

creates random variation in the precise location of a student’s residence (and the subsequent food 

environment) within a development, which we leverage to isolate credibly causal estimates of the impact 

of proximity to neighborhood retail outlets.   

                                                                        
4 Drawing on student-level data in England, Weinhardt (2014) finds that precise timing of moving to neighborhoods with 
oversubscribed social housing is uncorrelated with any observable individual characteristics, suggesting households that apply 
for housing assistance programs with long waiting lists are likely to accept available offers regardless of their individual taste. 
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4. Data and Sample 

4.1. Student-Level Data 

Our analyses draw on a rich set of longitudinal, student-level data for NYC public school 

students, K-12, in AY 2009-2016.  Administrative data from the NYC Department of Education 

(NYCDOE) include student residential location, school attended, socio-demographic variables, such as 

gender, race/ethnicity, grade, primary language spoken at home, and poverty status,5 educational 

program participation (e.g., students with disabilities and English language learners), and critically, 

student height and weight measures from an annual FitnessGram®.  The FitnessGram® measures provide 

weight and height of students in all grades every year, which we use to calculate student body mass index 

(BMI).  We follow the Centers for Disease Control and Prevention guidelines and define students as 

obese if their BMI is at or above the 95th percentile of their age and sex group and overweight if their 

BMI is at or above the 85th percentile.  In addition to the two binary weight outcome variables, we 

calculate the z-score of the BMI (zBMI), standardized by age and sex group, to examine the estimated 

effects on the weight distribution for later robustness checks.  We link student residential location to data 

on the locations of NYCHA developments to create an identifier for each public housing development, 

which we use to derive a set of development fixed effects.  

We also link the student-level data to the locations of restaurants and supermarkets.  We follow 

Elbel et al. (2020) to create four food retail outlet variables derived from two data sources.  Specifically, 

we use data on NYC restaurants from the NYC Department of Health and Mental Hygiene, including 

information on locations and the type of service provided (fast food or wait-service).  We calculate the 

straight-line distance (in miles) between student residential location and the nearest fast food restaurant 

                                                                        
5 Poverty status is defined by whether students were ever eligible for free or reduced-price lunch (household incomes below 
185 percent of the federal poverty level) in AY 2001-2016. 
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(DistFF) and the nearest wait-service restaurant (DistWaitService).6  We then link to data on the 

locations and characteristics of food stores from the New York State Department of Agriculture and 

Markets to calculate distances to the nearest large supermarket (store greater than 6,000 square feet) 

and the nearest corner store (less than 2,000 square feet), respectively DistSupermarket and 

DistCornerStore.  While our analyses focus on these continuous measures of student distance to food 

outlets, we create a set of binary variables indicating the presence of each food outlet type within 0.1 

mile from home (e.g., AnyFF) as an alternate specification.  We also create density measures by counting 

the total number of food outlets within 0.1 mile and within 0.25 mile from home (e.g., NumFF10 and 

NumFF25).  

Finally, we calculate the straight-line distance between home and school attended in miles 

(DistSch).  Using this, we create an indicator variable, SchNear, that identifies those who attend schools 

within a half-mile from home.  Students in kindergarten, first, and second grade who travel less than a half-

mile for school do not qualify for district-provided school buses in NYC and are, therefore, more likely to 

walk to school in the neighborhood.  We also create SchFar to identify those who live far away (half-mile 

or more) from school and are thus eligible for school buses in the early grades.  A second set of variables, 

SchNear36 and SchFar36, is similarly defined using a one-mile threshold, which determines school bus 

eligibility for students in grades 3-6.7 

                                                                        
6 Street network distances were correlated with straight-line distances at more than 90 percent. 
7 Half-mile and one-mile thresholds are used by the NYCDOE to determine school bus eligibility (NYCDOE, 2020). K-2 
students are eligible for school buses when they live further than half a mile from school, and students in grades 3-6 are eligible 
when they live more than a mile from school.  Students in grades 7-12 are not eligible for school bus regardless of their distance 
between home and school; however, students in grades 7-8 living in Staten Island would be eligible for school buses at 1 mile.   
For other types of pupil transportation, students are eligible for half-fare and full-fare MetroCards.  Students in grades K-2 
are eligible for half-fare if they travel less than 0.5 mile for school and for full-fare if more than 0.5 mile; students in grades 3-
6 are eligible for half-fare if they travel between 0.5 to 1 mile for school and for full-fare if they travel more than 1 mile; 
students in grades 7-12 are eligible for half-fare if they travel between 0.5 to 1.5 mile for school and for full-fare if they travel 
more than 1.5 mile. 
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4.2. Sample and Descriptive Statistics 

Our analysis focuses on the students living in NYCHA public housing developments.  The sample 

consists of 486,178 observations of K-12 NYC public school students in public housing for AY 2009-

2016.  Students missing weight and height data or residential location are not included in the sample.  We 

further exclude outliers of non-poor students, who comprise less than 2 percent of the students living in 

public housing.  Table 1 provides summary statistics of our analytic sample in all grades and by grade level.  

In addition to stratifying by elementary (K-5), middle (6-8), and high school grades (9-12), we separate 

students in grades K-2 from those in grades 3-5 to explore plausible heterogeneity within elementary 

school grade kids.  

 Table 1 shows that 23.2 percent of students in our analytic sample are obese and 40.9 percent 

are overweight.  Obesity rates differ across grade levels, where students in grades 3-5 are more likely to 

be obese (27 percent) and high school students are less likely to be obese (19.5 percent) than students 

in other grade levels.  A majority of our analytic sample are either Hispanic (47.4 percent) or black 

(46.2 percent), and less than 10 percent, across all grade levels, are Asian or white.  Approximately half 

of the students are female (51.5 percent).  Moreover, students in higher grade levels are likely to travel 

further distances for school.  While less than a quarter of elementary school students attend schools 

more than a half-mile from home, almost 90 percent of high school students attend schools outside a 

half-mile radius from home.  However, there is less, if any, variation in distances to the nearest food 

outlets across grade levels.  On average, students live approximately 0.1 mile (around two city blocks in 

NYC) from the nearest fast food restaurant regardless of grade level. 

Critical to our study is the within-development variation in distances to fast food.  To explore 

this, we plot the distribution of DistFF in each of the 139 public housing developments in Figure 1.  In 

this figure, each line shows the range of student distance to the nearest fast food at 5% and 95% of the 
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distribution in a given development.  The first range plot presented in Figure 1, for example, shows that 

one student would have to travel 0.2 mile (around four city blocks) further to reach the nearest fast 

food restaurant from home compared to another student in the same development.  The plotted range 

of DistFF within developments suggests the within-development distance between buildings can span 

multiple blocks and place children in substantially different micro-neighborhood food environments.  A 

decomposition of the variation in DistFF, in a one-way analysis of variance (ANOVA), indicates that 

almost half of the variation (47.8 percent) is within developments and only slightly more (52.2 percent) 

is between developments. 

4.3. Exploring the Within-Development Variation in Local Food Environments  

Before turning to models, we explore the empirical support for the claim that the within-

development variation in distance between residence and fast food is plausibly random.  To do so, we 

estimate a series of regression models that examine the correlation between distance to the nearest 

food outlet and student characteristics, using a set of development and year fixed effects. We use 

DistFF, DistWaitService, DistSupermarket, and DistCornerStore as the outcome and link them to a 

vector of student demographic variables, including gender, race/ethnicity (Asian, black, or white, using 

Hispanic as the reference group) and grade level (grades 3-5, grades 6-8, or grades 9-12, using grades 

K-2 as the reference group).  

The results in Table 2 provide little evidence of a meaningful relationship between distance to 

food outlets and student characteristics.  The magnitudes of all coefficients are substantively 

unimportant, ranging from -0.002 to 0.001, although some are statistically significant.  The coefficient 

for black, for example, indicates that black students are 0.001 mile, or five feet, further away from the 

nearest fast food restaurant than Hispanic students living in the same development.  This represents one 

fiftieth of a typical city block in NYC.  Similarly, estimates suggest older students (in middle school and 
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high school grades) live 0.001 mile further from the nearest fast food restaurant than younger kids 

(grades K-2) in the same development.  These distances are not economically meaningful and bolster 

our confidence that the causal interpretation of our estimates is warranted. 

5. Empirical Strategy 

5.1. Regression Models 

As described previously, we exploit the exogenous within-development variation in distance to 

fast food and identify the effects of proximity to fast food by comparing weight outcomes among 

students living in the same development but in different buildings (thus with different micro-

neighborhood food environments). Our baseline model contains the following elements: 

Yidt = β0 + β1 DistFFidt + γXidt + δd + τt + εidt   (1) 

where Yidt represents the weight outcome (obese and overweight) of student i in development d in year 

t.  DistFFidt captures student distance to the nearest fast food restaurant in miles. A vector of student 

characteristics (shown in Table 1) are included in the equation as Xidt, and year fixed effects, τt, control 

for secular trends. Finally, δd are development fixed effects, such that our coefficient of interest, β1, is 

identified by the variation in DistFF within developments. An alternate specification includes 

DistWaitService, DistSupermarket, and DistCornerStore, which may also affect the relative travel cost 

for DistFF and child weight outcomes. 

We first estimate this baseline model on our full analytic sample of students in all grades (K-12) 

and then stratify by grade levels to shed light on heterogeneity across grades, discussed in earlier 

sections.  Following previous studies that find stronger effects of proximity to fast food on obesity 

outcomes among minorities and women, we also examine heterogeneity by student race/ethnicity and 

gender.  We then explore differences in the impact of distance to fast food between students who live 
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near enough to school to be in the early grades “walk zone” of a half-mile and those who live farther away 

with the following model:  

Yidt = β0 + β1 DistFFxSchNearidt + β2 DistFFxSchFaridt 

+ β3 SchNearidt + γXidt + δd + τt + εidt    (2) 

where we fully interact DistFF with binary indicators of student distance to school, SchNear and SchFar, 

to allow the estimated impact of DistFF to vary by student distance to school.  Again, we first estimate 

this model on the full analytic sample and then stratify by grade level, with and without controlling for 

distances to other food outlets.  

5.2  Robustness Checks 

We also explore the robustness of our results to alternative specifications and measures.  First, 

we re-estimate our models using zBMI, instead of the binary indicators obese and overweight.  Second, 

we explore alternative ways of capturing the food environment, substituting continuous distance 

measures with binary indicators, such as AnyFF.  We also control for the density of food outlets by within 

different radiuses from home, including NumFF10 and NumFF25.  Finally, we use alternative measures 

for distance to school, replacing SchNear and SchFar with SchNear36 and SchFar36, constructed using 

a one-mile threshold, and using the continuous measure of student distance between home and school in 

miles, DistSch, instead of the indicator variables. 

6. Results 

6.1. Impact of Proximity to Fast Food by Grade Level 

Baseline results in Table 3 show the estimated impact of proximity to fast food on student weight 

outcomes for K-12 students.  Consistently negative and statistically significant coefficients for DistFF 

suggest that proximity to fast food increases student probability of being obese and overweight.  Indeed, 
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every additional 0.1 mile (or two city blocks) separating the nearest fast food restaurant from a student’s 

residence decreases the probability of being obese by approximately 0.6 percentage points.  The effects 

on overweight range between 0.93 to 1.11 percentage point increases, depending on the inclusion of 

distances to other food outlets in the model.  We see little evidence that proximity to other food outlets 

matters.  Coefficients on the distances to other food outlets (see full results in Table A.1) are small and 

statistically insignificant. 

As described earlier, we estimate the impact of DistFF by student grade level and report separate 

coefficients for students in grades K-2, grades 3-5, grades 6-8, and grades 9-12.  Estimates in Table 4 

suggest that the baseline effects are largely driven by older elementary school students (in grades 3-5) 

and middle school students (in grades 6-8).  For every 0.1 mile a student lives further away from the 

nearest fast food, the probability of being obese decreases by 1.39 to 1.42 percentage points and 

overweight decreases by 1.66 to 1.86 percentage points for students in grades 3-8 (see Table 4 Columns 

2 and 4).  To understand the magnitude of the effects, consider the group mean obesity rate of 27 percent 

for older elementary school students and 25.6 percent for middle school students (see Table 1).  A 1.39 

to 1.42 percentage point increase translates to approximately a 5.4 percent increase in obesity rate for 

living two blocks closer to the nearest fast food. 

In contrast, the estimated effects on K-2 students and high school students are smaller in 

magnitude and, more importantly, statistically insignificant across all models using different weight 

outcomes and controls for distance to other food outlets.  Students in grades K-2 may not be old enough 

to exercise independent food consumption decisions regardless of fast food locations near home.  High 

school students, who tend to travel the furthest for school (see Table 1), may have exposure to food 

environment outside their residential neighborhood and, therefore, appear to be less sensitive to the 

micro-neighborhood food environments near home.  
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6.2.  Does School Proximity Matter? 

Estimates in Table 5 show that the impact of proximity to fast food near home differs by distance 

to school among students in all grade levels, except for K-2 students.  Negative coefficients of DistFF for 

students attending neighborhood schools (coefficient on DistFFxSchNear) are always larger in 

magnitude than the corresponding coefficient for students attending schools farther away 

(DistFFxSchFar).8  For example, among students in grade 3-5 (see Table 5 Panel B Columns 1 and 2), 

the estimated effects of DistFFxSchNear on obesity is larger by approximately 0.6 percentage points for 

every 0.1-mile increase compared to those of DistFFxSchFar (-0.144 vs. -0.081 and -0.158 vs. -0.095).  

The impact of living near fast food on obesity outcomes is almost 1.78 times larger for students attending 

schools nearby.  We also find similar patterns for obesity outcomes among middle school students (see 

Table 5 Panel C).  The impact of living 0.1 mile closer to fast food increases probability of obese by 1.43 

to 1.68 percentage points for students attending neighborhood schools, approximately 0.5 percentage 

points larger than those attending schools farther away.  These estimates imply that every 0.1 mile closer 

a student lives to fast food translates into approximately a 6 and 7 percent increase in obesity rates (and 

a 4.2 and 4.7 percent increase in overweight rates) respectively for older elementary students and middle 

school students that attend neighborhood schools. 

As for high school students, in Panel D, the coefficient on DistFFxSchNear indicates statistically 

significant, negative effects on overweight.  The estimates suggest living 0.1 mile closer to the nearest 

fast food increases high school students’ probability of being overweight by approximately 1.3 

percentage points, and the effect is statistically different from that of DistFFxSchFar.  Thus, high school 

students attending a neighborhood school are affected by fast food near home.  To understand the 

                                                                        
8 For each model in Table 5, we test whether the coefficients for the interaction terms are statistically different from each other 
and report the p-value of the F-test. 
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magnitude of the effects, consider the base overweight rate of 37 percent for high school students (see 

Table 1).  An increase in the probability of being overweight by 1.3 percentage points represents a 3.5 

percent increase in overweight rates.  Overall, the detrimental effects of living near fast food are largest 

among those students who are most likely to have meaningful autonomy in food decisions and, at the 

same time, are likely to spend a significant amount of their free time in their residential neighborhood.   

6.3.  Heterogeneity by Race and Gender and Robustness Checks 

In Table 6, our analyses reveal considerable heterogeneity in impacts across demographic groups, 

consistent with findings from previous research.  First, we see consistent negative and statistically 

significant effects of DistFF for black students, with some evidence for Hispanic students.  For black 

students, living 0.1 mile closer to fast food increases the probability of being obese by 0.9 to 1.05 

percentage points and overweight by 1.08 to 1.17 percentage points.  For Hispanic students the effects 

on overweight ranges between 0.8 to 1.28 percentage points.  We see little evidence of the effects on 

weight outcomes among Asian and whites.  In Table 7, we report separate results by gender and find that 

boys are more sensitive to proximity to fast food near home than girls.  While this may reflect greater 

autonomy granted to boys than girls, other underlying mechanisms are possible and warrant further 

research. 

The findings from our series of robustness checks suggest the results are not sensitive to 

alternative measures and specifications.  First, results are robust to measuring weight outcomes using 

zBMI, rather than indicators for obese or overweight (see Tables A.2 and A.3).  Living 0.1 mile closer to 

the nearest fast food increases student BMI by approximately 0.03 standard deviations, or 4.3 percent 

of the sample’s mean zBMI.  Second, results are substantively unchanged by alternative measures of the 

food environment (see Tables A.5 and A.6).  The probability of being obese is 0.6 percentage points 

higher (and overweight is 0.7 percentage points higher) for students who travel less than 0.1 mile to the 



21 
 

nearest fast food restaurant.  Third, results are substantively unchanged by including controls for density 

of the fast food restaurants (see Table A.6).  Finally, we examine whether alternative specifications for 

distance to school yield similar results.  Models with interaction terms using SchNear36 and SchFar36 

(see Table A.8) and DistSch (see Table A.9) in place of SchNear and SchFar consistently show that 

students who travel further distances to school are less likely to be affected by DistFF.  We also see in 

Table A.7 that including DistSch as a control, instead of the interaction DistSch with DistFF, does not 

change the coefficients for DistFF.  In other words, the moderating effects of attending school nearby on 

the relationship between proximity to fast food near home and weight outcomes are robust to different 

specifications for distance to school.  

7. Discussion and Policy Implications 

A wide range of policymakers, advocates, and “urbanists” blame the ease of access to unhealthy 

food outlets and particularly fast food as the culprit for high obesity rates among low income, minority 

children. There are, however, few credibly causal empirical findings on the effects of proximity to fast 

food on childhood obesity, mainly due to the endogenous nature of fast food locations and scarcity of 

the requisite micro-data linking children weight to the food environment.  In this paper, we overcome the 

two key empirical obstacles using a detailed set of individual-level data on students living in public 

housing and exploiting their quasi-random proximity to food outlets, including fast food restaurants.  

Specifically, we use administrative data on NYC public school students living in public housing and link 

their weight outcomes and residential locations with all restaurant locations in NYC.  We then, as a novel 

approach, leverage the plausibly random within-development variation in distance between residence 

and fast food generated by NYCHA’s tenant assignment process to derive credibly causal estimates of 

the effects of living near fast food.   
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Our results suggest significant deleterious effects of proximity to fast food for student weight 

outcomes, with the largest effects among students in grades 3-8 attending neighborhood schools.  

Economic theory predicts that individuals with relatively higher travel costs are more sensitive to fast 

food availability in close proximity.  Currie et al. (2010), for instance, find that proximity to fast food has 

larger impacts on high school students than pregnant mothers and provides lower travel costs for adults 

as a potential explanation.  In this paper, we exploit a detailed set of data on public housing students in all 

grades, and our results support the theory that living near fast food has larger impacts on younger 

students (likely to have higher travel costs) who are old enough to make independent food purchasing 

decisions.  In addition to heterogeneity across grade levels, students attending neighborhood schools are 

also likely to face higher costs traveling outside their residential neighborhood to purchase food, 

compared to students who attend schools far from home.  We also find that students who travel shorter 

distances to school are more sensitive to fast food proximity in their micro-neighborhood environment.  

For students in grades 3-8 attending neighborhood schools, the probability of being obese (overweight) 

increases up to 1.7 (2.1) percentage points for every one tenth mile decrement in distance between home 

and fast food.  These are sizable magnitudes, roughly representing a 12 percent increase in obesity rates 

(9.4 percent for overweight) for a four-block reduction in distance to the nearest fast food. 

We note two key limitations of our study results.  First, the location of fast food restaurants may 

be related to the availability of other neighborhood amenities that may affect student weight outcomes 

such that our estimates would reflect the combined effects of proximity to fast food and proximity to 

other unobserved amenities.  However, it is reassuring – although not dispositive – that our results are 

robust to including controls for proximity to other food outlets.  Second, our work focuses on public 

school children living in NYC public housing, a population disproportionately black and Hispanic, and 
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urban.  Investigating whether and how proximity to fast food affects higher-income students or those 

living in lower-density suburban and rural areas with greater reliance on cars remains for future research. 

Our study results are particularly relevant to place-based interventions that attempt to limit unhealthy 

food outlets in an urban context to reduce the prevalence of obesity in low-income, minority 

neighborhoods.  We suggest such interventions might include zoning regulations that restrict openings of 

fast food outlets in designated areas of a city.  In a different vein, school policies regarding the quality or 

price of school lunch or “open-campus” policies governing student’s ability to exit during school lunch 

periods might also be relevant.  In summary, our findings suggest fast food locations near residence have 

sizable impacts on childhood obesity and warrant the attention of policymakers hoping to identify policy 

levers to reduce access to or consumption of fast food among poor, urban children. 
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Table 1. Mean student characteristics for all students and by grade level 

 
All grades  

(1) 
 

Grades K-2 
(2) 

Grades 3-5 
(3) 

Grades 6-8 
(4) 

Grades 9-12 
(5) 

Weight outcomes        

Obese 
0.232 

(0.422) 
 

0.214 
(0.410) 

0.270 
(0.444) 

0.256 
(0.436) 

0.195 
(0.396) 

Overweight 
0.409 

(0.492) 
 

0.380 
(0.485) 

0.448 
(0.497) 

0.445 
(0.497) 

0.370 
(0.483) 

Distance to the nearest food outlet     

DistFF 
0.099 

(0.056) 
 

0.099 
(0.056) 

0.099 
(0.056) 

0.100 
(0.057) 

0.099 
(0.056) 

DistWaitService 
0.212 

(0.168) 
 

0.213 
(0.169) 

0.212 
(0.167) 

0.215 
(0.172) 

0.211 
(0.164) 

DistSupermarket 
0.187 

(0.145) 
 

0.189 
(0.147) 

0.187 
(0.144) 

0.188 
(0.146) 

0.186 
(0.143) 

DistCornerStore 
0.096 

(0.067) 
 

0.096    
(0.067) 

0.096 
(0.067) 

0.097 
(0.068) 

0.096 
(0.066) 

Distance to school attended      

DistSch 
1.480     

(2.211) 
 

0.613    
(1.458) 

0.720 
(1.542) 

1.139 
(1.706) 

3.053    
(2.663) 

SchNear 
0.512 

(0.500) 
 

0.817 
(0.387) 

0.770     
(0.421) 

0.461 
(0.499) 

0.111 
(0.314) 

SchNear36 
0.641 

(0.480) 
 

0.893 
(0.309) 

0.854 
(0.353) 

0.685    
(0.465) 

0.235    
(0.424) 

Student characteristics       

Female 
0.515 

(0.500) 
 

0.508 
(0.500) 

0.520 
(0.500) 

0.520 
(0.500) 

0.513 
(0.500) 

Hispanic 
0.474 

(0.499) 
 

0.474 
(0.499) 

0.475 
(0.499) 

0.477 
(0.500) 

0.469 
(0.499) 

Asian 
0.047 

(0.213) 
 

0.039 
(0.194) 

0.041 
(0.199) 

0.047 
(0.211) 

0.059 
(0.236) 

Black 
0.462 

(0.499) 
 

0.467 
(0.499) 

0.466 
(0.499) 

0.461 
(0.499) 

0.456 
(0.498) 

White 
0.017 

(0.128) 
 

0.020 
(0.138) 

0.018 
(0.131) 

0.015 
(0.123) 

0.015 
(0.121) 

Grade 
5.895 

(3.605) 
 

1.029 
(0.808) 

3.993 
(0.818) 

7.035 
(0.817) 

10.269 
(1.093) 

Student with disability 
0.188 

(0.391) 
 

0.157 
(0.364) 

0.201 
(0.401) 

0.203 
(0.402) 

0.190 
(0.392) 

English language learner 
0.075 

(0.264) 
 

0.089 
(0.284) 

0.084 
(0.278) 

0.069 
(0.253) 

0.063 
(0.244) 

       
N 486,178  111,477 113,070 119,687 141,944 

Notes: Standard deviations are shown in parentheses. Sample consists of NYC public school students, ever eligible for free 
and reduced-price lunch and living in NYCHA public housing, for AY 2009-2016. 
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Figure 1. Range of student-level distance to the nearest fast food restaurant, by public housing development 

 
Notes: Each range plot shows student distance to the nearest fast food at the 5% and 95% of the distribution in a given development and the outliers through dots. 
Sample consists of NYC public school students, ever eligible for free and reduced-price lunch and living in NYCHA public housing, for AY 2009-2016.
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Table 2. Relationship between student demographic characteristics and proximity to 
food outlets 

Dependent variable: DistFF DistWaitService DistSupermarket DistCornerStore 
 (1) (2) (3) (4) 

Female  
-0.000 
(0.000) 

0.000 
(0.000) 

-0.000 
(0.000) 

-0.000 
(0.000) 

Hispanic - - - - 

Asian  
0.000 

(0.000) 
-0.001 
(0.000) 

-0.002*** 
(0.001) 

0.000 
(0.000) 

Black 
0.001***  

  (0.000) 
0.001** 

(0.000) 
0.000 

(0.000) 
0.001*** 

(0.000) 

White 
-0.000 
(0.000) 

-0.001 
(0.000) 

-0.001 
(0.001) 

-0.000 
(0.001) 

Grades K-2 - - - - 

Grades 3-5 
0.000 

(0.000) 
0.000 

(0.000) 
0.000 

(0.000) 
0.000 

(0.000) 

Grades 6-8 
0.001*** 

(0.000) 
-0.000 
(0.000) 

0.001*** 
(0.000) 

0.000** 
(0.000) 

Grades 9-12 
0.001*** 

(0.000) 
-0.001 
(0.000) 

0.001*** 
(0.000) 

0.000 
(0.000) 

     
N 486,178 486,178 486,178 486,178 
     
Year FX Y Y Y Y 
Development FX Y Y Y Y 

Notes: Robust standard errors are shown in parentheses (*** p<0.01, ** p<0.05, * p<0.1).  
Each column is a different regression. Standard deviations are shown in parentheses. Sample consists of NYC 
public school students, ever eligible for free and reduced-price lunch and living in NYCHA public housing, for AY 
2009-2016.  
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Table 3. Baseline impact of proximity to fast food on weight outcomes, K-12 

Dependent variable: Obese Obese  Overweight Overweight 
 (1) (2)  (3) (4) 

DistFF 
-0.058*** -0.062***  -0.093*** -0.111*** 
(0.016) (0.019)  (0.018) (0.022) 

      
N 486,178 486,178  486,178 486,178 
      
Dist. to other food  - Y  - Y 
Student characteristics Y Y  Y Y 
Year FX Y Y  Y Y 
Development FX Y Y  Y Y 

Notes: Robust standard errors are shown in parentheses (*** p<0.01, ** p<0.05, * p<0.1).  
Each column is a different regression. Distance to other food include mile-distances to the nearest wait-service 
restaurant, supermarket, and corner stores. Student characteristics include gender, race/ethnicity, grade, 
primary language spoken at home, special education, and limited English proficiency status. Sample consists 
of NYC public school students, ever eligible for free and reduced-price lunch and living in NYCHA public 
housing, AY 2009-2016. 
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Table 4. Baseline impact of proximity to fast food on weight outcomes by grade level  

Dependent variable: Obese Obese  Overweight Overweight 
 (1) (2)  (3) (4) 

Panel A: Grades K-2 only   

DistFF 
0.000 0.023  -0.050 -0.065 

(0.032) (0.039)  (0.037) (0.046) 
      
N 111,477 111,477  111,477 111,477 
Panel B: Grades 3-5 only    

DistFF 
-0.129*** -0.142***  -0.149*** -0.166*** 
(0.034) (0.042)  (0.038) (0.047) 

      
N 113,070 113,070  113,070 113,070 
Panel C: Grades 6-8 only   

DistFF 
-0.115*** -0.139***  -0.153*** -0.186*** 
(0.032) (0.040)  (0.037) (0.045) 

      
N 119,687 119,687  119,687 119,687 
Panel D: Grades 9-12 only     

DistFF 
-0.003 -0.001  -0.039 -0.044 
(0.027) (0.033)  (0.033) (0.040) 

      
N 141,944 141,944  141,944 141,944 
For all Panels:      
Dist. to other food  - Y  - Y 
Student characteristics Y Y  Y Y 
Year FX Y Y  Y Y 
Development FX Y Y  Y Y 

Notes: Robust standard errors are shown in parentheses (*** p<0.01, ** p<0.05, * p<0.1).  
Each column in each panel is a different regression. See notes in Table 3.  
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Table 5. Impact of proximity to fast food on weight outcomes by grade level and 
whether a student attends a school within or outside 0.5 mile from home 

Dependent variable: Obese Obese  Overweight Overweight 
 (1) (2)  (3) (4) 

Panel A: Grades K-2 only   

DistFFxSchNear 
-0.004 0.019  -0.059 -0.074 
(0.032) (0.039)  (0.038) (0.046) 

DistFFxSchFar 
0.017 0.041  -0.014 -0.029 

(0.039) (0.045)  (0.046) (0.053) 

      
P-value for joint F-test 0.451 0.446  0.179 0.180 
      
N 111,477 111,477  111,477 111,477 
Panel B: Grades 3-5 only    

DistFFxSchNear 
-0.144*** -0.158***  -0.174*** -0.191*** 
(0.035) (0.043)  (0.039) (0.047) 

DistFFxSchFar 
-0.081** -0.095**  -0.073 -0.090* 
(0.040) (0.047)  (0.045) (0.053) 

      
P-value for joint F-test 0.026 0.026  0.046 0.045 
      
N 113,070 113,070  113,070 113,070 
Panel C: Grades 6-8 only   

DistFFxSchNear 
-0.143*** -0.168***  -0.175*** -0.208*** 
(0.036) (0.043)  (0.041) (0.048) 

DistFFxSchFar 
-0.096*** -0.120***  -0.139*** -0.171*** 
(0.034) (0.041)  (0.039) (0.047) 

      
P-value for joint F-test 0.061 0.059  0.203 0.195 
      
N 119,687 119,687  119,687 119,687 
Panel D: Grades 9-12 only     

DistFFxSchNear 
-0.031 -0.029  -0.126** -0.129** 
(0.043) (0.047)  (0.052) (0.057) 

DistFFxSchFar 
-0.001 0.001  -0.032 -0.036 
(0.027) (0.034)  (0.033) (0.041) 

      
P-value for joint F-test 0.389 0.390  0.031 0.031 
      
N 141,944 141,944  141,944 141,944 
For all Panels:      
Dist. to other food  - Y  - Y 

Student characteristics Y Y  Y Y 

Year FX Y Y  Y Y 

Development FX Y Y  Y Y 

Notes: Robust standard errors are shown in parentheses (*** p<0.01, ** p<0.05, * p<0.1).  
Each column in each panel is a different regression. See notes in Table 3. 
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Table 6. Baseline impact of proximity to fast food on weight outcomes by 
race/ethnicity 

Dependent variable: Obese Obese  Overweight Overweight 
 (1) (2)  (3) (4) 

Panel A: Asian only   

DistFF 
-0.082 -0.058  -0.014 -0.016 
(0.060) (0.076)  (0.080) (0.102) 

      
N 22,912 22,912  22,912 22,912 
Panel B: Hispanic only    

DistFF 
-0.016 -0.045  -0.080*** -0.128*** 
(0.024) (0.030)  (0.028) (0.034) 

      
N 230,252 230,252  230,252 230,252 
Panel C: Black only   

DistFF 
-0.105*** -0.090***  -0.117*** -0.108*** 
(0.022) (0.027)  (0.026) (0.031) 

      
N 224,794 224,794  224,794 224,794 
Panel D: White only      

DistFF 
0.232* 0.225  0.064 0.018 

(0.121) (0.146)  (0.141) (0.170) 

      
N 8,090 8,090  8,090 8,090 
For all Panels:      
Dist. to other food  - Y  - Y 
Student characteristics Y Y  Y Y 
Year FX Y Y  Y Y 
Development FX Y Y  Y Y 

Notes: Robust standard errors are shown in parentheses (*** p<0.01, ** p<0.05, * p<0.1).  
Each column in each panel is a different regression. See notes in Table 3. 
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Table 7. Baseline impact of proximity to fast food on weight outcomes by gender 

Dependent variable: Obese Obese  Overweight Overweight 
 (1) (2)  (3) (4) 

Panel A: Male only   

DistFF 
-0.113*** -0.112***  -0.108*** -0.116*** 
(0.023) (0.028)  (0.026) (0.032) 

      
N 235,740 235,740  235,740 235,740 
Panel B: Female only    

DistFF 
-0.004 -0.015  -0.074*** -0.104*** 
(0.022) (0.026)  (0.025) (0.031) 

      
N 250,438 250,438  250,438 250,438 
For all Panels:      
Dist. to other food  - Y  - Y 
Student characteristics Y Y  Y Y 
Year FX Y Y  Y Y 
Development FX Y Y  Y Y 

Notes: Robust standard errors are shown in parentheses (*** p<0.01, ** p<0.05, * p<0.1). 
Each column in each panel is a different regression. See notes in Table 3.  
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Appendix 

Table A.1. Full results for the impact of proximity to food outlets on weight outcomes 

Dependent variable: Obese  Overweight 
 (1)  (2) 

DistFF 
-0.062***  -0.111*** 
(0.019)  (0.022) 

DistWaitSerivce 
0.004  -0.004 

(0.008)  (0.009) 

DistSupermarket 
-0.000  -0.002 
(0.009)  (0.011) 

DistCornerStore 
0.003  0.036* 

(0.017)  (0.020) 
    
N 486,178  486,178 
    
Student characteristics Y  Y 

Year FX Y  Y 
Development FX Y  Y 

Notes: Robust standard errors are shown in parentheses (*** p<0.01, ** p<0.05, 
* p<0.1). Each column is a different regression. See notes in Table 3. All 
coefficients for distance to other food outlets (wait-service restaurant,  
supermarket, and corner store) are not significant at the 0.1 level if sample is 
stratified by grade level.   
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Table A.2. Baseline impact of proximity to fast food on zBMI 

Dependent variable: zBMI zBMI 
 (1) (2) 

DistFF 
-0.266*** -0.245*** 
(0.043) (0.053) 

   
N 486,178 486,178 
   
Dist. to other food  - Y 
Student characteristics Y Y 
Year FX Y Y 
Development FX Y Y 

Notes: Robust standard errors are shown in parentheses (*** p<0.01, ** p<0.05, * p<0.1).  
Each column is a different regression. See notes in Table 3. 
Sample mean of zBMI is 0.697. 
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Table A.3. Baseline impact of proximity to fast food on zBMI by grade level 

Dependent variable: zBMI zBMI 
 (1) (2) 

Panel A: Grades K-2 only 

DistFF 
-0.235** -0.138 
(0.096) (0.117) 

   
N 111,477 111,477 
Panel B: Grades 3-5 only  

DistFF 
-0.411*** -0.401*** 
(0.092) (0.113) 

   
N 113,070 113,070 
Panel C: Grades 6-8 only 

DistFF 
-0.384*** -0.438*** 
(0.084) (0.103) 

   
N 119,687 119,687 
Panel D: Grades 9-12 only  

DistFF 
-0.096 -0.057 
(0.075) (0.093) 

   
N 141,944 141,944 
For all Panels:   
Dist. to other food  - Y 
Student characteristics Y Y 
Year FX Y Y 
Development FX Y Y 

Notes: Robust standard errors are shown in parentheses (*** p<0.01, ** p<0.05, * p<0.1). 
Each column in each panel is a different regression. See notes in Table 3. 
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Table A.4. Mean food environment measures 

Alternative measures 
All grades  

(1) 
Has a food outlet within 0.1 mile 

AnyFF 
0.406 

(0.491) 

AnyWaitService 
0.780 

(0.414) 

AnySupermarket 
0.774 

(0.418) 

AnyCornerStore 
0.352 

(0.478) 

Number of food outlets within 0.1 mile 

NumFF10 
2.330   

(3.659) 

NumWaitService10 
0.559 

(1.950) 

NumSupermarket10 
0.255    

(0.505) 

NumCornerStore10 
2.261 

(2.634) 

Number of food outlets within 0.25 mile 

NumFF25 
18.352    

(17.974) 

NumWaitService25 
5.570 

(11.513) 

NumSupermarket25 
1.667 

(1.352) 

NumCornerStore25 
14.747    

(11.289) 
  
N 486,178 

Notes: Standard deviations are shown in parentheses. 
Sample consists of NYC public school students, ever eligible 
for free and reduced-price lunch and living in NYCHA public 
housing, for AY 2009-2016. 
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Table A.5. Impact of proximity to fast food on weight outcomes, using binary distance 
measures 

Dependent variable: Obese Obese  Overweight Overweight 
 (1) (2)  (3) (4) 

AnyFF 
-0.006*** -0.006***  -0.007*** -0.007*** 
(0.002) (0.002)  (0.002) (0.002) 

      
N 486,178 486,178  486,178 486,178 
      
Dist. to other food - Y  - Y 
Student characteristics Y Y  Y Y 
Year FX Y Y  Y Y 
Development FX Y Y  Y Y 

Notes: Robust standard errors are shown in parentheses (*** p<0.01, ** p<0.05, * p<0.1). 
Each column in each panel is a different regression. See notes in Table 3. 

 

Table A.6. Impact of proximity to fast food on weight outcomes, controlling for density 
measures 

Dependent variable: Obese Obese  Overweight Overweight 
 (1) (2)  (3) (4) 

Panel A: Baseline proximity measure controlling for density   

DistFF 
-0.069*** -0.069***  -0.112*** -0.127*** 
(0.017) (0.021)  (0.020) (0.024) 

NumFF10 
-0.001** -0.001***  -0.001*** -0.001*** 
(0.000) (0.000)  (0.000) (0.000) 

NumFF25 
0.000* 0.000  0.000* -0.000 

(0.000) (0.000)  (0.000) (0.000) 
      
N 486,178 486,178  486,178 486,178 
Panel B: Alternative proximity measure controlling for density 

AnyFF 
-0.008*** -0.008***  -0.009*** -0.009*** 
(0.002) (0.002)  (0.002) (0.002) 

NumFF10 
-0.001*** -0.001***  -0.001** -0.001*** 
(0.000) (0.000)  (0.000) (0.000) 

NumFF25 
0.000** 0.000  0.000* 0.000 

(0.000) (0.000)  (0.000) (0.000) 
      
N 486,178 486,178  486,178 486,178 
For all Panels:      
Dist. to other food - Y  - Y 
Num. of other food  - Y  - Y 

Student characteristics Y Y  Y Y 
Year FX Y Y  Y Y 
Development FX Y Y  Y Y 

Notes: Robust standard errors are shown in parentheses (*** p<0.01, ** p<0.05, * p<0.1).  
Each column in each panel is a different regression. See notes in Table 3. 
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Table A.7. Impact of proximity to fast food on weight outcomes by grade level 
(distance to school controlled) 

Dependent variable: Obese Obese  Overweight Overweight 
 (1) (2)  (3) (4) 

Panel A: Grades K-2 only   

DistFF 
0.001 0.024  -0.049 -0.065 

(0.032) (0.039)  (0.037) (0.046) 

DistSch 
-0.001 -0.001  -0.002** -0.002** 
(0.001) (0.001)  (0.001) (0.001) 

      
N 111,477 111,477  111,477 111,477 
Panel B: Grades 3-5 only    

DistFF 
-0.128*** -0.142***  -0.149*** -0.166*** 
(0.034) (0.042)  (0.038) (0.047) 

DistSch 
-0.002** -0.002**  -0.001 -0.001 
(0.001) (0.001)  (0.001) (0.001) 

      
N 113,070 113,070  113,070 113,070 
Panel C: Grades 6-8 only   

DistFF 
-0.113*** -0.138***  -0.152*** -0.185*** 
(0.032) (0.040)  (0.037) (0.045) 

DistSch 
-0.002*** -0.002***  -0.001* -0.001* 
(0.001) (0.001)  (0.001) (0.001) 

      
N 119,687 119,687  119,687 119,687 
Panel D: Grades 9-12 only     

DistFF 
-0.003 -0.001  -0.039 -0.044 
(0.027) (0.033)  (0.033) (0.040) 

DistSch 
0.000 0.000  0.000 0.000 

(0.000) (0.000)  (0.000) (0.000) 
      
N 141,944 141,944  141,944 141,944 
For all Panels:      
Dist. to other food  - Y  - Y 

Student characteristics Y Y  Y Y 

Year FX Y Y  Y Y 

Development FX Y Y  Y Y 
Notes: Robust standard errors are shown in parentheses (*** p<0.01, ** p<0.05, * p<0.1).  
Each column in each panel is a different regression. See notes in Table 3. 
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Table A.8. Impact of proximity to fast food on weight outcomes by grade level and 
whether a student attends a school within or outside 1 mile from home 

Dependent variable: Obese Obese  Overweight Overweight 
 (1) (2)  (3) (4) 

Panel A: Grades K-2 only   

DistFFxSchNear36 
0.003 0.026  -0.047 -0.063 

(0.032) (0.039)  (0.038) (0.046) 

DistFFxSchFar36 
-0.021 0.002  -0.068 -0.083 
(0.044) (0.049)  (0.052) (0.058) 

      
P-value for joint F-test 0.476 0.473  0.613 0.613 
      
N 111,477 111,477  111,477 111,477 
Panel B: Grades 3-5 only    

DistFFxSchNear36 
-0.134*** -0.148***  -0.161*** -0.179*** 
(0.035) (0.043)  (0.039) (0.047) 

DistFFxSchFar36 
-0.103** -0.116**  -0.088* -0.105* 
(0.044) (0.050)  (0.049) (0.056) 

      
P-value for joint F-test 0.337 0.332  0.001 0.001 
      
N 113,070 113,070  113,070 113,070 
Panel C: Grades 6-8 only   

DistFFxSchNear36 
-0.115*** -0.139***  -0.153*** -0.186*** 
(0.034) (0.041)  (0.038) (0.046) 

DistFFxSchFar36 
-0.115*** -0.139***  -0.153*** -0.185*** 
(0.036) (0.043)  (0.041) (0.049) 

      
P-value for joint F-test 0.987 0.998  0.982 0.975 
      
N 119,687 119,687  119,687 119,687 
Panel D: Grades 9-12 only     

DistFFxSchNear36 
-0.039 -0.038  -0.086** -0.091* 
(0.033) (0.038)  (0.040) (0.047) 

DistFFxSchFar36 
0.007 0.008  -0.027 -0.031 

(0.028) (0.034)  (0.033) (0.041) 
      
P-value for joint F-test 0.062 0.061  0.047 0.045 
      
N 141,944 141,944  141,944 141,944 
For all Panels:      
Dist. to other food  - Y  - Y 

Student characteristics Y Y  Y Y 

Year FX Y Y  Y Y 

Development FX Y Y  Y Y 

Notes: Robust standard errors are shown in parentheses (*** p<0.01, ** p<0.05, * p<0.1).  
Each column in each panel is a different regression. See notes in Table 3. 
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Table A.9. Impact of proximity to fast food on weight outcomes by grade level and 
distance to school 

Dependent variable: Obese Obese  Overweight Overweight 
 (1) (2)  (3) (4) 

Panel A: Grades K-2 only   

DistFF 
-0.002 0.021  -0.059 -0.075 
(0.033) (0.040)  (0.039) (0.047) 

DistFFxDistSch 
0.004 0.004  0.016 0.016 

(0.012) (0.012)  (0.015) (0.015) 

DistSch 
-0.001 -0.001  -0.004* -0.004* 
(0.002) (0.002)  (0.002) (0.002) 

      
N 111,477 111,477  111,477 111,477 
Panel B: Grades 3-5 only    

DistFF 
-0.142*** -0.156***  -0.159*** -0.176*** 
(0.036) (0.043)  (0.040) (0.048) 

DistFFxDistSch 
0.018 0.018  0.013 0.013 

(0.013) (0.013)  (0.015) (0.015) 

DistSch 
-0.004** -0.004**  -0.002 -0.002 
(0.002) (0.002)  (0.002) (0.002) 

      
N 113,070 113,070  113,070 113,070 
Panel C: Grades 6-8 only   

DistFF 
-0.147*** -0.171***  -0.161*** -0.194*** 
(0.035) (0.042)  (0.040) (0.048) 

DistFFxDistSch 
0.027** 0.027**  0.007 0.007 

(0.011) (0.011)  (0.012) (0.012) 

DistSch 
-0.006*** -0.006***  -0.002 -0.002 
(0.001) (0.001)  (0.002) (0.002) 

      
N 119,687 119,687  119,687 119,687 
Panel D: Grades 9-12 only     

DistFF 
-0.039 -0.038  -0.080* -0.085* 
(0.034) (0.039)  (0.041) (0.048) 

DistFFxDistSch 
0.011* 0.011*  0.012 0.013 

(0.007) (0.007)  (0.008) (0.008) 

DistSch 
-0.001 -0.001  -0.001 -0.001 
(0.001) (0.001)  (0.001) (0.001) 

      
N 141,944 141,944  141,944 141,944 
For all Panels:      
Dist. to other food  - Y  - Y 

Student characteristics Y Y  Y Y 

Year FX Y Y  Y Y 

Development FX Y Y  Y Y 

Notes: Robust standard errors are shown in parentheses (*** p<0.01, ** p<0.05, * p<0.1). 
 Each column in each panel is a different regression. See notes in Table 3. 
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