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Introduction 
Household food insecurity, a household’s collective inability to access 
adequate food for a healthy, active lifestyle, impacts 14.7% of all 
households in the United States.1 Among households with children, 
estimates of the prevalence of food insecurity range from about 8%- 
21%,2-6 depending upon the exact measure of food insecurity which is 
utilized and the composition of the sample. Although research that 
explores the individual and family predictors of food insecurity is robust, 
much less work attempts to connect contextual factors such as 
neighborhood or community features to the likelihood of households being 
food insecure. Given that contextual characteristics like the scarcity of 
food stores in poor neighborhoods and limited access to public 
transportation may impact a household’s access to food, the utility of 
research linking neighborhood features to food insecurity seems clear. A 
better understanding of which neighborhood characteristics are associated 
with an increased risk of food insecurity could help policy makers target 
neighborhoods where children are most at risk. Thus, in this paper we 
utilize the geocoded Early Childhood Longitudinal Study (ECLS-K), a 
nationally representative and longitudinal dataset of over 20,000 
kindergarteners in 1998-1999, to examine individual, family, and 
neighborhood characteristics of food secure and food insecure children. 
We also examine the traits of children who are persistently food insecure 
at both kindergarten and third grade, those who move into food insecurity, 
those who move out, and those who are food secure at both survey 
waves. It is important to note that the US food security landscape of today 
likely differs substantially from that in 1998-1999 (when the kindergarten 
wave of the data was collected) and 2001-2002 (when the third grade 
wave of the data was collected). For example, Supplemental Nutrition 
Assistance Program (SNAP, formerly called Food Stamps) receipt 
reached an all-time high of 46 million Americans in mid-2011,7 indicating 
that the impact of the Great Recession is being felt on families’ food 
budgets. From 2000 to 2007, household food insecurity rates were closer 
to 11%, undergoing a spike from 2007 to 20088 to roughly 14% in 2009 
and 2010, which was the highest level since the USDA surveys began in 
1995.1 Thus, it is likely that our estimates, from data before the increase in 
food insecurity began, are conservative and reflect a better food 
environment for households with children in the US than can be expected 
today. 
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Food Insecurity 
Rates of food insecurity tend to be higher than the national average 
among households headed by single women or men and also among 
black and Hispanic households.1 A number of additional individual 
characteristics such as low socioeconomic status (SES), particularly 
maternal education, and participation in food assistance programs such as 
SNAP, the Special Supplemental Nutrition Program for Women, Infants, 
and Children (WIC), or free/reduced breakfast and lunch are known to be 
associated with household food insecurity.3,4,9-11 The consequences of 
food insecurity for children’s health and well-being are clearly established. 
Food insufficient children may be more likely to suffer from stomachaches, 
headaches, and colds than those classified as food sufficient.5 Among 
lower income families, infants and toddlers from food insecure households 
also have a higher chance of fair or poor health and incidents of 
hospitalization since birth compared to their food secure counterparts; this 
gap increases for families who are classified as food insecure on 
household as well as child levels.2 Among low-income and homeless 
families headed by mothers, children with hunger are more likely to have 
been low birthweight babies than those without hunger.12 In addition, the 
number of episodes of hunger that children experience is related to their 
health as they grow.13 These findings indicate that children’s health levels 
are associated with not just the presence but also the severity of food 
insecurity.  

The outcomes of food insecurity in children may extend beyond 
physical health to academic performance as well as mental health. 
Detrimental performance in math and reading, loss of school days and 
repeated grades, behavior or attention problems, special education or 
mental health counseling, and suicidal or depressive tendencies among 
adolescents have all been linked to living in food insecure or insufficient 
households.6,14-18 In one study, food insufficient adolescents were five 
times as likely to have attempted suicide as those who were food 
sufficient; notably, they were also more likely to have lost or gained weight 
without intending to.15 This supports the hypotheses of some authors that 
poorer youths’ well-being may not just be a result of lower net availability 
of food at home but also of unpredictable changes in availability—a 
supposition consistent with the finding that food insecurity is more of a 
recurrent than chronic phenomenon.1  

Maternal factors, especially maternal mental health, may be a direct 
correlate of food insecurity as well as a mediator. Depressed mothers in 
low-income families are more likely to be food insecure and also to report 
lower child health status and recent losses or reductions in financial 
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assistance programs.3,19 Maternal stressors relate to a host of other poor 
health outcomes for children in food insecure households.20 Household 
food insecurity can also predict significantly higher levels of maternal 
depression, making it difficult to sort out the causal ordering of depression 
and food insecurity.16  

Maternal citizenship status may also affect food insecurity for 
children, but this relationship is complex as well. For instance, children 
who have not just foreign-born but specifically noncitizen mothers may 
have levels of food insecurity nearly twice as high as those with native- 
born mothers.3 The reasons for this are unclear, but navigating social 
services and securing information or tangible resources such as SNAP or 
health care often proves difficult for immigrants.21 Similarly, immigrant 
families who have been in the United States for less than 10 years are 
more likely to be food insecure than those who have been here longer, but 
children of immigrant mothers are at a greater risk of food insecurity and 
poor health than native families overall—despite the fact that many 
maternal and child health indicators such as breastfeeding and prevalence 
of low birthweight may actually be better among immigrant families.22  

The contradictory relationship between overweight and food 
insecurity in low-income children is well documented but largely 
inconclusive, as both cross-sectional and longitudinal studies have yielded 
conflicting results.9,23-25 While some studies suggest a correlation between 
the two among whites, Mexican-Americans, or girls, others have found no 
link or even a negative relation.4,6,25-27 SNAP and certain food assistance 
programs have been shown with some consistency to attenuate the 
chance of overweight and other poor health outcomes among food 
insecure children in some cases, however.2,10,27,28  

Research focusing on weight status for women rather than children 
in food insecure households has found more conclusive results, such that 
food insecurity is highly correlated with overweight as well as lower 
consumption from key food groups among women.29,30 In addition, adults 
from food insecure households may consume less in energy and key 
nutrients than those from food secure families; this is especially the case 
for older adults.24,31,32 These and other findings suggest that women or 
elders in food insecure households may be denying themselves adequate 
nutrition so their children may eat normally; as such, children in these 
households may not have a poorer quality nutrient intake.4,9,24,33-35 Indeed, 
authors have pointed out the limitations of measuring proximate factors 
such as home diets and child body mass index (BMI) due to the inherent 
variability of food availability, food intakes at home as opposed to school 
and other places, and weight status.24,36 Nevertheless, it is clear that the 
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condition of food insecurity is detrimental to children’s physical and mental 
health.  

Qualitative research that taps into the dynamics of food insecurity 
not readily measured by quantitative methods has suggested that the 
“burden of food insufficiency is not only borne by individual households but 
also by the members of extended social networks,” concluding that 
“Existing community programs need to be strengthened to decrease the 
effect of economic stress on families and their networks.”37 This suggests 
that social characteristics of communities may play an important role in 
protecting against food insecurity. In fact, few quantitative studies have 
investigated social support as an influence on food insecurity; although 
there are conflicting results depending on how support is measured, there 
is also some evidence that greater civic structure in a community can 
actually reduce the chance of being food insecure.38-40 These and other 
studies have suggested that a multilevel analysis could shed light on the 
sometimes contradictory connection between food insecurity and child 
outcomes.36,37,41 It seems likely that a downstream factor such as material 
deprivation in general—linked to food insecurity—may be what drives the 
relationship between food insecurity and child outcomes. Nonetheless, the 
existing body of work on food insecurity is incomplete as it focuses on the 
individual level traits of children and their families (mainly their mothers), 
ignoring other possible structural influences such as those present in a 
child’s place of residence. It is important to discern which family, 
household, and neighborhood factors may be linked to food insecurity 
because it is linked to so many detrimental outcomes for mothers and 
children. 

 
Neighborhoods and Healthy Development 
Though indicators of children and their families have served as the 
motivating mechanisms behind child health research and policy strategies 
to curb health disparities to date, characteristics of children’s 
neighborhoods have become important foci for public health and social 
science scholarship focused on health outcomes. Neighborhoods matter, 
and they matter because of the resources immediately available (or 
unavailable) within them. There is ample evidence that neighborhood 
factors influence child health and well-being,42 and it seems likely that 
some features of neighborhoods related to physical and social 
disadvantage, particularly the availability of healthy foods and the social 
cohesion of neighbors, are linked to food insecurity. Housing affordability 
has been identified as one factor which is related to food insecurity; 
families in more affordable housing situations are less likely to be food 
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insecure.43 To date, however, very little attention has been paid to 
describing the ways that characteristics of neighborhoods impact 
household food insecurity. Kirkpatrick and Tarasuk44 find, using careful 
measurement of the proximity to food access sources, that food insecurity 
is attributable much more to household factors such as income than to 
neighborhood factors like the distance to a grocery store. They also 
aggregate individual survey responses to create what they refer to as 
neighborhood social capital, finding that the positive relationship between 
low perceived neighborhood social capital and food insecurity was 
attenuated by accounting for household factors. Although the authors 
conclude that there is limited utility to investigating the impact of 
neighborhood factors on food insecurity, their analyses are not suitable to 
determine whether aggregate levels of disadvantage impact food 
insecurity above and beyond household-level factors.45 Several studies 
have demonstrated a link between neighborhood deprivation measures 
and low birth weight46,47 and infant mortality,48 suggesting a key, early 
mechanism connecting residential context with the healthy development of 
children. Two recent studies documented a link between neighborhood 
SES and obesity in older children,49,50 and a new stream of research 
focuses on social and built environment factors which influence young 
children’s nutrition, outdoor play, and physical activity.51-54 These links 
may be due to safety concerns, the built environment (e.g., lack of parks, 
playgrounds, and walkable destinations such as churches, restaurants, 
and grocery stores),55 access to and affordability of healthy foods,56,57 or 
to differences in neighborhood social processes such as social 
cohesion.58-61 

Given the strong links between neighborhood factors and child 
development, it seems likely that neighborhoods may influence food 
insecurity either through access and availability of food or via social 
factors such as social cohesion or social support. Both of these potential 
mechanisms are strongly related to the socioeconomic status and racial/ 
ethnic composition of neighborhoods. The food desert is a general 
concept which may refer to a sheer lack of food retailers in a certain area, 
but it also extends to accessibility and affordability of healthy foods in the 
context of relative neighborhood disadvantage.62 A systematic review of 
the recent food desert literature found that availability and quality of 
healthy foods is relatively poor for disadvantaged areas, as well as areas 
with a high proportion of African-Americans.62 It is now generally accepted 
that chain supermarkets, rather than other food businesses such as liquor 
stores, smaller grocery stores, and specialty stores, offer the widest range 
of foods and, therefore, healthy options at the cheapest price—but this 
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amenity is not equally accessible across all communities.63-66 Accessibility 
of supermarkets in urban, middle to lower income areas is strongly 
associated with race as well as income. Primarily black neighborhoods 
may be significantly further away from supermarkets than white 
neighborhoods; in one study, the only areas exceptional to this trend were 
historically white neighborhoods which had recently undergone a 
demographic shift toward black residents.67-69 White neighborhoods tend 
to have more supermarkets and fewer liquor stores, grocery stores, and 
convenience stores than poorer or minority areas.63,67,69 Income may also 
affect consumer shopping choices and, indirectly, perceptions of selection 
and quality within particular stores.57,70  

While most recent studies examining food insecurity have had 
reasonably large sample sizes, often drawing from nationally 
representative data,3,9,22,24 others have been limited by smaller sample 
sizes.12,18 By far the largest methodological problem with comparing food 
insecurity studies is the variety of ways in which this outcome has been 
measured. Though the relatively recent introduction of the USDA Core 
Food Security Module has precluded a standard assessment of food 
security in earlier studies, especially those that drew from NHANES III,5,15 
the current module provides for a measurement of insecurity that is 
dichotomous or categorical, and some studies apply its recommendations 
in varying ways.4,6,27 In addition, a major limitation of prior work on child 
food insecurity has been a limited focus on structural factors, such as 
neighborhood poverty, outside the family household which might influence 
food insecurity. Thus, in this paper, we present nationally representative, 
weighted estimates of a dichotomous measure of food insecurity, modeled 
off Nord et al1 in their annual report on food security in the United States 
as well as a dynamic measure of change in food insecurity status over 
time, and we link neighborhood census data to those estimates to 
ascertain in which types of neighborhoods children are most likely to live 
in food insecure households. 
 

Data and Methods 
This study uses restricted, geocoded data from the fall and spring 
kindergarten waves, as well as the third grave wave, of the Early 
Childhood Longitudinal Study-Kindergarten Cohort (ECLS-K), which is a 
nationally representative sample of approximately 22,000 US children who 
were in kindergarten in 1998-1999. Because children were sampled from 
within schools, many children are therefore also clustered in census tracts 
based on their home addresses. The restricted version of the data 
provides census tract numbers which may be linked with Census 2000 
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data to create neighborhood-level variables. We thus merged the ECLS 
household data with Census 2000 contextual data at the tract level to 
create the data for our analysis. Children were matched with their 
neighborhood data at both kindergarten and the third grade waves. Food 
insecurity information is not collected until the second wave of the study 
(in the spring of the kindergarten year), so we lose 11% of the sample who 
did not complete a parent interview for the second wave and another 28% 
of the sample who did not complete a survey for the fifth wave (third 
grade). We lose an additional 9% of the sample who did not have 
complete geocoded addresses. Our analytic sample size is thus 11,610. 
We use longitudinal survey weights provided by the ECLS-K to ensure 
that the sample remains nationally representative of all children who were 
in kindergarten in the U.S. in 1998-1999.  
 
Variables 
We use two measures of food insecurity, one static and one dynamic. The 
static measure, assessed in both kindergarten and third grade, is a 
dichotomous measure of household food insecurity derived from the 
USDA’s 18-item food insecurity scale.71 For our analysis, we utilize the full 
18-item Core Food Security Module as endorsed by the USDA. For 
example, the questions include, “In the last 12 months, were you ever 
hungry but didn’t eat because you couldn’t afford enough food?” and “In 
the last 12 months, was [child] ever hungry but you just couldn’t afford 
more food?” We focus on household food insecurity rather than child food 
insecurity because every household in the initial sample has a 
kindergarten-aged child and because the rates of child food insecurity (a 
more severe measure) are quite low compared to household food 
insecurity among households with children. Additionally, child food 
insecurity does not assess the extent to which all children are actually 
affected by food insecurity, and because it is likely to be a recurring 
condition, assessing insecurity at the household level may capture the 
outcomes associated with it on a more holistic level.1 Parents were asked 
a series of 18 questions relating to the access to and availability of food in 
the household. Following Bickel et al,71 we code the households of parents 
answering in the affirmative to 3 or more of the items as “food insecure”; 
this matches the USDA’s classification of households with low and very 
low food security.72 The second, dynamic food insecurity measure is 
created by looking at change between kindergarten and third grade for a 
household’s food insecurity status. Children are categorized into one of 
the following: 1) persistently food insecure—food insecure at kindergarten 
and in third grade; 2) never food insecure—food secure at kindergarten 
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and third grade; 3) enters food insecurity—food secure at kindergarten but 
food insecure at third grade; and 4) exits food insecurity—food insecure at 
kindergarten but food secure at third grade. As for the static measure, the 
“food insecure” designation corresponds with households with low and 
very low food security. 

Independent variables for our study include the child’s sex, 
race/ethnicity (white, black, Hispanic, Asian, or other), the mother’s nativity 
(foreign-born or US-born), the child’s age in months, the mother’s age, 
whether the child was low birthweight (<2500 grams), the federal poverty 
threshold level of the household (under 100% FPL, 100-200% FPL, 200-
300% FPL, and 400%+ FPL), the mother’s level of education (less than 
high school, high school degree to some college, or college degree or 
more), family structure (two-parent family, single-mother family, and other 
family type), the number of siblings in the household, whether the family is 
currently receiving SNAP benefits, the household’s employment status 
(full-time worker or no full-time worker in the household), and whether the 
parent reports it is safe for the child to play outside. With the exception of 
race/ethnicity and the mother’s nativity, all measures are taken from both 
the kindergarten and the third grade waves of the data so we can account 
for the ways that the family environment may have changed between 
kindergarten and third grades. 

Neighborhood-level measures capture the racial/ethnic make-up of 
the census tract in which one resides as the percentage of non-Hispanic 
white, non-Hispanic black, and Hispanic. A measure of the percentage of 
female-headed households living with children under age 18 provides a 
sense of family structure in neighborhoods, and the percentage of foreign- 
born mothers and the percentage of linguistic isolation capture other 
important social characteristics of neighborhoods that might relate to food 
insecurity. If one is linguistically isolated and poor, accessing assistance 
programs may be difficult, if not impossible. The percentage of the 
population aged 65 and older is also included. Finally, measures of 
disadvantage at the neighborhood level include the percentage of persons 
living below poverty, the percentage of unemployed persons, and the 
percentage of the population with less than a high school education. We 
assess neighborhood characteristics at both the kindergarten and third 
grade waves. 
 

Analysis 
The analysis provides primarily a descriptive account of food insecurity 
incorporating two levels of influence: individual and/or family level 
characteristics and neighborhood traits. Given that the food insecurity 
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literature has largely neglected to consider structural indicators of risk, this 
represents one of the first systematic investigations of neighborhood risk 
factors for child food insecurity. We provide weighted means and 
proportions and t-tests of significance to examine differences across 
characteristics for food secure and food insecure children, including their 
neighborhood characteristics at both kindergarten and at third grade (see 
Table 1). Consistent with the neighborhood focus, we used cluster 
analysis74 (kmeans) to discern a sensible grouping of respondents into 
neighborhood types to assess the relative risk of food insecurity for 
children living in different types of neighborhoods (see Figure 1 and Table 
2). Because we are interested in showing how neighborhoods may 
influence changes in food insecurity over time, we utilize the kindergarten 
neighborhood data for this part of the analysis. We decided on a 3-class 
solution, described below, based on the results of the Caliński and 
Harabasz index.74 The results showed that certain neighborhood 
measures characterized an area in ways that produced 3 distinct types of 
neighborhoods: white/high SES; black/low SES; and Hispanic/foreign- 
born. Finally, we use the results from the cluster analysis to estimate the 
odds of food insecurity at both waves by neighborhood type and by the 
individual characteristics.75 These multivariate logistic regressions 
incorporate appropriate weights available in the ECLS and estimate robust 
standard errors accounting for clustering within schools. All analyses were 
conducted using Stata software.76 
 

Results 
Table 1 provides weighted proportions and means at kindergarten and 
third grade for individual and neighborhood characteristics of children and 
makes comparisons across variable categories and food insecurity 
statuses. Panel A provides proportions for the individual categorical 
variables and provides t tests of differences within categories, for 
example, race/ethnic group or maternal education categories. At 
kindergarten and third grade, 8% of children in the ECLS-K sample were 
classified as food insecure. This estimate is similar to those obtained from 
slightly different subsamples of ECLS-K respondents.3,4,6 At both 
kindergarten and third grade, significant differences in the likelihood of 
food insecurity exist by race, poverty status, mother’s education, family 
structure, SNAP receipt, parent’s employment status, immigrant status, 
and perceptions of community safety. 
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Table 1. Weighted Proportions and t Tests of Significant Differences Between Groups, ECLS-K Kindergarten and 
Third Grade Data 

Panel A. Categorical Variables 
Kindergarten Third Grade 

 
Full 

Food 
insecurea  

Full 
Food 
insecurea 

 
0.08 

  
0.08 

Individual characteristics 
     

Sex 
     

  female 0.49 0.08 
 

0.49 0.08 
  male 0.51 0.08 

 
0.51 0.07+ 

 Race/ethnicity 
     

  non-Hispanic white (ref) 0.62 0.05 
 

0.58 0.05 
  non-Hispanic black 0.13 0.12*** 

 
0.16 0.13*** 

  Hispanic 0.19 0.15*** 
 

0.20 0.11*** 
  Asian 0.03 0.08** 

 
0.03 0.07 

  Other 0.03 0.08+ 
 

0.03 0.08 

     Mother is foreign-born 
     

   yes 0.18 0.15 
 

0.17 0.10 
   no 0.82 0.07*** 

 
0.83 0.07*** 

     Birth weight 
     

   low (<2500 grams) 0.08 0.12 
 

0.08 0.09 
   not low (>=2500 grams) 0.92 0.08*** 

 
0.92 0.08 

     Poverty thresholds 
     

 Household Income <100% Federal Poverty 
Level (ref) 

0.18 0.22 
 

0.20 0.21 

   100%-200% Federal Poverty Level 0.23 0.13*** 
 

0.24 0.10*** 
   200%-300% Federal Poverty Level 0.20 0.04*** 

 
0.19 0.04*** 

   > 300% Federal Poverty Level 0.40 0.01*** 
 

0.37 0.01*** 
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Mother's education 
   less than high school (ref) 0.12 0.21 

 
0.14 0.16 

   high school to some college 0.61 0.08*** 
 

0.63 0.08*** 
   bachelor's degree or more 0.26 0.01*** 

 
0.23 0.02*** 

     Family Structure 
     

   two parents, married or cohabiting 
(ref) 

0.78 0.06 
 

0.72 0.05 

   single mother family 0.17 0.16*** 
 

0.22 0.16*** 
   other family type 0.05 0.07 

 
0.06 0.07 

     SNAP (Food Stamps) Receipt 
     

   household receives SNAP 0.15 0.22 
 

0.13 0.24 
   household does not receive SNAP 0.85 0.06*** 

 
0.87 0.05*** 

     Parents' employment status 
     

   at least one parent works full-time 0.88 0.07 
 

0.86 0.06 
   no parent works full-time 0.12 0.16*** 

 
0.14 0.17*** 

     Neighborhood safety (parent reported) 
     

   very safe to play outside 0.71 0.05 
 

0.75 0.06 
   not safe or somewhat safe 0.29 0.14*** 

 
0.25 0.14*** 
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Panel B. Continuous Variables 
Kindergarten Third Grade 

Full 
Not food 
insecure 

Food 
insecureb 

Full 
Not food 
insecure 

Food 
insecureb 

Individual characteristics 
      

Mother's age 33.77 33.92 32.11***   37.34   37.47   35.83*** 

      Child's age in months 74.69 74.69 74.73 108.82 108.81 108.84 

      Number of siblings in the household   1.44   1.40   1.91***      1.55      1.52      1.87*** 

      
Neighborhood characteristics 

      
 % white 67.66 69.02 52.13*** 67.33 68.39 54.78*** 
 % black 12.13 11.82 15.82*** 13.02 12.59 17.95*** 
 % Hispanic 14.35 13.41 24.98*** 13.88 13.31 20.83*** 

       % female-headed household 20.07 19.58 25.72*** 20.08 19.65 24.85*** 
  

      
 % linguistic isolation   4.93   4.60   8.67***   4.57   4.37   6.82*** 
 % foreign-born 11.29 10.87 15.93*** 10.76 10.54 13.26*** 
  

      
 % persons below poverty 12.13 11.61 18.17*** 11.93 11.59 15.92*** 

       % age 65 and older 11.88 11.99 10.68*** 11.68 11.74 10.97** 

       % unemployed   6.06   5.85   8.46***   6.04   5.88   7.88*** 
 % < high school education 20.74 19.96 29.63*** 20.55 20.06 26.38*** 
Source: ECLS Kindergarten (N = 11,610) and Third Grade (N = 11,520) Samples; 2000 US Census Data at the Tract Level 
a
 p-value for a t-test of significance by row (e.g., female vs. male) for food insecurity; *** < 0.001 ** < 0.01 * < 0.05 + < 0.10 

b
 p-value for a t-test of significance by column (i.e., not food insecure vs. food insecure);  *** < 0.001 ** < 0.01 * < 0.05 + < 0.10 
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Specifically, compared to whites, children of all other racial and 
ethnic groups are significantly more likely to be food insecure at 
kindergarten. Only 5% of white children are food insecure, for example, 
while 12% and 15% of black and Hispanic children are food insecure, 
respectively. This trend carries forward to third grade, where 13% of black 
and 11% of Hispanic children are food insecure compared to 5% of white 
children. The poverty status of the household and mother’s education 
show similar results. At kindergarten and third grade, over 20% of children 
whose families are less than 100% of the federal poverty line reported 
food insecurity. That is nearly twice as many children as those in the next 
poorest category and over 20 times as many children as those at greater 
than 300% the federal poverty line. Similar disadvantages exist for 
mother’s education. Over 20% of children of mothers with less than a high 
school education were food insecure at kindergarten, significantly more 
than children of mothers with a high school degree (8%) and 20 times as 
many children as those whose mother’s had attained a college degree. 
These disadvantages persist into third grade as well. 

Individual characteristics show further disadvantages for children by 
family structure, SNAP receipt, parent’s employment status, immigration 
status, and safety in the neighborhood. Compared to children with 2 
parents, children with single mothers are nearly 3 times more likely to be 
food insecure at kindergarten and third grade. Children whose families 
receive SNAP are nearly 4 times more likely, whose parents do not work 
are over 2 times more likely, whose parent is an immigrant are over 2 
times more likely, and whose community is not safe to play in are over 2 
times more likely to be food insecure at kindergarten, compared to their 
counterparts who do not receive SNAP, whose parents do work full-time, 
whose parents are not immigrants, and whose community is safe to play 
in, respectively. Finally, significantly more children who were low birth 
weight were food insecure at kindergarten, but that birth weight 
disadvantage is overcome by third grade. 

Panel B of Table 1 provides weighted means and proportions for 
the continuous individual variables and the neighborhood characteristics 
compiled from 2000 US Census data and matched to the child’s census 
tract. The t tests in Panel B compare food insecure to food secure children 
on each of the variables. The individual characteristics show that children 
with younger mothers and children with more siblings are, on average, 
significantly more likely to be food insecure at both kindergarten and third 
grade. In addition, there are consistent themes at the neighborhood level 
across kindergarten and third grade. Children in neighborhoods that were 
less white, more black, and more Hispanic are more likely to be food 
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insecure. In other words, the average food insecure child lives in a 
neighborhood that is approximately 25% Hispanic and 16% black. In 
addition, the average food insecure child lives in a neighborhood where 
more than a quarter of families are female-headed households. Food 
insecure children also live in neighborhoods with higher proportions of 
linguistically isolated residents, as well as nearly 16% of residents who are 
foreign-born, on average. Food insecure children are also more likely to 
live in neighborhoods with a higher proportion of unemployed residents as 
well as neighborhoods where nearly 30% of adults lack a high school 
degree. 

The information on neighborhood characteristics in Table 1 
suggests that there are certain types of communities in which children 
reside that could associate with a higher likelihood of food insecurity. To 
check this possibility and to identify neighborhood types in the ECLS-K 
data, we used cluster analysis to reveal 3 distinct neighborhood types in 
which children resided. The first is represented by higher proportions of 
white persons as well as high proportions of educated and employed 
persons and low proportions of persons living below poverty (henceforth, 
the white/high SES neighborhood type). The second neighborhood type 
was characterized by high proportions of blacks and low proportions of 
persons across a number of SES characteristics such as education and 
employment (henceforth, the black/low SES neighborhood type). The third 
and final neighborhood type was characterized by high proportions of 
Hispanic and foreign born persons as well as low proportions of educated 
persons and high proportions of persons living in poverty (henceforth, the 
Hispanic/foreign-born neighborhood type). 
 Figure 1 shows the proportion of food insecure children in each of 
the neighborhood types at both kindergarten and third grade. Tests of 
significance compare the proportions of children in the black/low SES and 
Hispanic/foreign-born neighborhoods to children in the white/high SES 
neighborhoods at both waves. Roughly 6% percent of children living in 
neighborhoods characterized as white and high SES reported food 
insecurity at both kindergarten and third grade. Children in the other 
neighborhood types had significantly higher likelihoods of food insecurity. 
Roughly 11% and 12% of children in the black/low SES neighborhoods 
reported food insecurity at kindergarten and third grade respectively. 
Similarly, children in the Hispanic/foreign-born neighborhoods were far 
more likely to be food insecure: 16% in kindergarten and 13% at third 
grade.
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Table 2 evaluates the effects of neighborhood type in a multivariate 
setting and provides odds ratios from logistic regressions estimating the 
odds of food insecurity by the neighborhood types and individual 
characteristics at both kindergarten and third grade. The estimates in 
Model 1 at both kindergarten and third grade show that the neighborhood 
types associate strongly with the odds of food insecurity. Relative to living 
in a white/high SES neighborhood, living in a black/low SES neighborhood 
puts children at over twice the odds of food insecurity, and living in a 
Hispanic/foreign-born neighborhood places children at roughly three times 
the odds of food insecurity. Controlling for individual sex and race/ethnic 
characteristics in Model 2 greatly reduces those increased odds. In fact, at 
kindergarten, the increased odds is reduced from 2.1 times more likely to 
a moderately significant 39% increased odds for children living in the 
black/low SES neighborhoods. At third grade, the increased odds of food 
insecurity for children living in black/low SES neighborhoods is explained 
away by sex and race. The increased odds of food insecurity in Model 2 
for children living in Hispanic/foreign-born neighborhoods is substantially 
reduced but remains significant at both waves. 
 Model 3 in Table 2 adds additional individual level covariates, 
including poverty, mother’s education, and food stamp receipt. The 
inclusion of these variables shows a strong graded relationship between 
food insecurity and household poverty level—the further a child gets from 
poverty, the less likely he or she is to be food insecure. At kindergarten, 
there are also increasing odds with increasing numbers of siblings and 
increased odds for low birthweight children, for children in single-mother 
families, for children whose household receives SNAP, and for children 
whose mother is foreign-born. The odds of food insecurity for children at 
kindergarten were reduced 60% in families where mother’s education 
reaches at least a bachelor’s degree and 36% for children whose parents 
evaluated their neighborhood as very safe to play in. At third grade, many 
of these individual-level effects fail to reach significance with the exception 
of the persistent effects of household poverty, single-mother families, and 
SNAP receipt.  

The inclusion of individual measures in Model 3 also explains the 
remaining increased odds of food insecurity for children living in the 
black/low SES and Hispanic/foreign-born neighborhoods at kindergarten. 
In fact, the effect of living in a black/low SES neighborhood switches from 
positive to negative, suggesting a possible cross-level interaction between 
neighborhood conditions and individual traits. At third grade, the odds of 
food insecurity for children in Hispanic/foreign-born neighborhoods is 
greatly reduced, but a significant increased odds of food insecurity 
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persists. After considering individual characteristics that associate with 
food insecurity risk, children living in neighborhoods characterized by high 
proportions of Hispanic and foreign-born residents experience 39% 
increased odds of food insecurity. While individual covariates explain 
substantial amounts of the odds of food insecurity, these results provide 
support for considering neighborhood phenomena that may not be 
captured at the individual level in future analyses. 
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Table 2. Logistic Regression Odds Ratios for Neighborhood Types and Individual Characteristics 
 on Food Insecurity Risk at Kindergarten and Third Grade 

Kindergarten Third Grade 

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3    

Neighborhood type 
(White/High SES, ref) 

 Black/Low SES 2.13*** 1.39+ 0.65* 2.48*** 1.25 0.72 

 Hispanic/Foreign-Born 3.17*** 1.82*** 0.89 2.87*** 2.05*** 1.39* 

Individual and Family 
Characteristics 

Sex (male=1) 0.96 0.99 0.90 0.89 
Race/ethncity (non-Hispanic 
white, ref) 

 non-Hispanic black 2.01*** 0.87 2.75*** 1.13 

 Hispanic 2.50*** 1.17 1.73*** 0.82 

 Asian 1.42+ 1.02 1.08 0.82 

 Other 1.41 1.06 1.5+ 0.98 

Mother's age 1.00 1.01 

Child's age in months 1.00 1.01 

Number of siblings 1.18*** 1.04 
Low birth weight (1= <2500 
grams) 1.35* 1.00 

(Continued on next page) 
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Source: ECLS Kindergarten and Third Grade Waves   *** < 0.001 ** < 0.01 * < 0.05 + < 0.10

Poverty thresholds (< 100% 
Federal poverty level, ref) 

   100%-200% federal poverty level 0.72** 0.61*** 

   200%-300% federal poverty level 0.28*** 0.20*** 

  > 300% federal poverty level 0.06*** 0.06*** 

Mother's education (less than 
high school, ref) 

  high school to some college 0.81+ 0.98 

  bachelor's degree or more 0.40*** 0.74 

Family structure (two parents, 
married or cohabiting, ref) 

  single-mother family 1.65*** 1.56*** 

  other family type 0.92 1.02 
Household receives SNAP 
(yes=1) 1.39** 2.02*** 

Parents' employment status (at 
least one parent works full time, ref) 

  at least one parent works part time 0.76 0.94 

  neither parent works 0.77+ 0.91 

Mother is foreign-born (yes=1) 1.32* 1.03 
Neighborhood is very safe to 
play in (yes=1) 0.64*** 0.82+ 

log likelihood -627029.2 -618350.7 -491429.1   -557531.3 -550571.4 -479784.5 
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Table 3 evaluates whether neighborhood characteristics contribute 
to changes in food security states from kindergarten to third grade. Tests 
of significance evaluate differences in the proportions on neighborhood 
characteristics for children who were never food insecure (88%), moved 
into food insecurity (4%), and moved out of food insecurity (5%) in 
reference to children who were persistently in food insecurity at 
kindergarten and third grade (3%). The most telling differences exist 
between persistently food insecure and never food insecure children. 
Persistently food insecure children live in neighborhoods with fewer 
whites, slightly more blacks, more Hispanics, more linguistically isolated 
and foreign-born persons, more persons living below poverty, and more 
unemployed and low-educated persons compared to children who never 
experienced food insecurity.  
 Compared to persistently food insecure children, children who 
moved into food insecurity—that is, those who lost ground between 
kindergarten and third grade—lived in neighborhoods that have higher 
proportions of black and lower proportions of Hispanic residents. In 
addition, they live in neighborhoods with lower proportions of linguistic 
isolation and foreign-born residents. Interestingly, the neighborhoods of 
children who move out of food insecurity are quite similar to the 
neighborhoods of children who are persistently disadvantaged. Thus, 
although we are able to show that the neighborhoods of persistently food 
insecure children are different from those who are never food insecure 
and different by race/ethnic and nativity composition for those who move 
into food insecurity, we are unable to distinguish differences in 
neighborhoods for children who move out of food insecurity between 
kindergarten and third grade. 
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Table 3. Differences in neighborhood characteristics by change in food security status from kindergarten to 3rd 

grade.
a
 

 

Persistently 

food insecure 

(3%) 
 

Never food 

insecure 

(88%) 

Into food 

insecure (4%) 

Out of food 

insecure (5%) 

Neighborhood characteristics 

      % white 53.04 

 

69.82*** 52.40 51.39 

 % black 13.74 

 

11.38+ 21.18*** 16.89+ 

 % hispanic 26.32 

 

13.10*** 20.04** 24.53 

       % Female headed household 25.33 

 

19.21*** 26.93 25.87 

  

      % linguistic isolation 9.05 

 

4.47*** 6.95* 8.55 

 % foreign born 16.59 

 

10.76*** 12.82** 15.72 

  

      % persons below poverty 17.96 

 

11.30*** 18.02 18.27 

       % age 65 and older 10.52 

 

12.04** 10.99 10.74 

       % unemployed 8.14 

 

5.74*** 8.22 8.63 

 % < high school education 29.91   19.59*** 27.54+ 29.55 

         
a
 All estimates weighted and t-tests of significance by food insecurity status are in reference to persistently food 

insecure. 

 *** < 0.001 ** < 0.01 * < 0.05 + < 0.10 
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Discussion/Conclusion 

These analyses provide evidence of individual, family, and neighborhood 
contributors to food insecurity risk for children and our findings are 
consistent with a growing body of work that demonstrates the relevance of 
neighborhood characteristics for children’s health and well-being.42 This 
analysis shows that differences in the risk of living in a food insecure 
household for children are sizeable across various sources of individual 
and structural disadvantage.  
 A few illustrations show the importance of considering both 
individual and neighborhood level characteristics for children’s well-being. 
Black and Hispanic children are more likely to be food insecure than white 
children. In addition, children who live in neighborhoods with higher 
proportions of black and Hispanic residents are more likely to be food 
insecure than children who live in largely white neighborhoods. This 
suggests an additional impact on child food insecurity beyond an 
individual-level risk factor like race/ethnicity. In addition, poverty is 
associated with food insecurity both at the individual and neighborhood 
level. Importantly, children living in the poorest neighborhoods are likely to 
persist in states of food insecurity, and this may be the case regardless of 
whether those children are in families who are themselves poor.  

Including both individual and neighborhood factors in a multivariate 
model showed the powerful mediation of neighborhood effects by 
individual characteristics. However, the persisting significance of 
neighborhood traits in many of the analyses conducted here and the 
growing body of evidence supporting the effects of community 
characteristics on child health and well-being42 call for more detailed 
analyses. Our neighborhood measures in multivariate models were limited 
to indicators that include elements of both race and SES. In fact, race and 
SES neighborhood-level traits may act independently or in conjunction 
with individual characteristics to influence the odds of food insecurity 
status. In other words, there may be something about living in a 
disadvantaged neighborhood that increases the risk of food insecurity 
beyond a family’s level of disadvantage. Advances in statistical modeling 
and incorporating the influence of covariates at multiple levels of analysis 
might help untangle these complex relationships.45 

Our findings suggest that research and policies that focus on levels 
of food insecurity within neighborhoods or communities, rather than a 
strictly individual- or household-level focus, may have more far-reaching 
effects on curbing food insecurity. For example, a focus on improving 
access to affordable and healthy foods in poor neighborhoods could reap 
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dividends for decreasing household food insecurity. In addition, local 
policy makers could target poor neighborhoods rather than poor families 
for measures to increase food security. This practice would have the 
additional advantage of reaching families who might need, but not be 
eligible for, existing assistance programs such as SNAP or WIC. Finally, a 
focus on the contextual determinants of food insecurity highlights the need 
for researchers and policy makers to look beyond individuals and families 
to the social contexts in which they reside. Interventions that are aimed 
solely at the individual or family level, while well intentioned, likely miss the 
contribution of residential context to child and family outcomes. 
  
  

23

Kimbro et al.: Neighborhoods and Food Insecurity

Published by DigitalCommons@TMC, 2012



References 
1. Nord M, Coleman-Jensen A, Andrews M, Carlson S. Household Food 
Security in the United States, 2009. Washington, DC: Economic Research 
Service, US Dept of Agriculture; 2010. 
2. Cook JT, Frank DA, Berkowitz C, et al. Food insecurity is associated 
with adverse health outcomes among human infants and toddlers. J Nutr. 
2004;134:1432-1438. 
3. Kalil A, Chen JH. Mothers' citizenship status and household food 
insecurity among low-income children of immigrants. New Dir Child 
Adolesc Dev. 2008(121):43-62. 
4. Rose D, Bodor JN. Household food insecurity and overweight status in 
young school children: results from the Early Childhood Longitudinal 
Study. Pediatrics. 2006;117:464-473. 
5. Alaimo K, Olson CM, Frongillo EA Jr, Briefel RR. Food insufficiency, 
family income, and health in US preschool and school-aged children. Am J 
Public Health. 2001;91:781-786. 
6. Jyoti DF, Frongillo EA, Jones SJ. Food insecurity affects school 
children's academic performance, weight gain, and social skills. J Nutr. 
2005;135:2831-2839. 
7. US Department of Agriculture FaNS. SNAP Monthly Participation Data, 
FY 2008-2011. http://www.fns.usda.gov/pd/34SNAPmonthly.htm; 2011. 
8. Coleman-Jensen A, Nord M, Andrews M, Carlson S. Household Food 
Security in the United States, 2010. Washington, DC: Economic Research 
Service, US Dept of Agriculture; 2011. ERR-125. 
9. Casey PH, Szeto K, Lensing S, Bogle M, Weber J. Children in food-
insufficient, low-income families: prevalence, health, and nutrition status. 
Arch Pediatr Adolesc Med. 2001;155:508-514. 
10. Jones SJ, Jahns L, Laraia BA, Haughton B. Lower risk of overweight 
in school-aged food insecure girls who participate in food assistance: 
results from the panel study of income dynamics child development 
supplement. Arch Pediatr Adolesc Med. 2003;157:780-784. 
11. Alaimo K, Briefel RR, Frongillo EA Jr, Olson CM. Food insufficiency 
exists in the United States: results from the third National Health and 
Nutrition Examination Survey (NHANES III). Am J Public Health. 
1998;88:419-426. 
12. Weinreb L, Wehler C, Perloff J, et al. Hunger: its impact on children's 
health and mental health. Pediatrics. 2002;110(4):e41. 
13. Kirkpatrick SI, McIntyre L, Potestio ML. Child hunger and long-term 
adverse consequences for health. Arch Pediatr Adolesc Med. 
2010;164:754-762. 

24

Journal of Applied Research on Children:  Informing Policy for Children at Risk, Vol. 3 [2012], Iss. 1, Art. 8

https://digitalcommons.library.tmc.edu/childrenatrisk/vol3/iss1/8
DOI: 10.58464/2155-5834.1065



14. Alaimo K, Olson CM, Frongillo EA Jr. Food insufficiency and American 
school-aged children's cognitive, academic, and psychosocial 
development. Pediatrics. 2001;108:44-53. 
15. Alaimo K, Olson CM, Frongillo EA. Family food insufficiency, but not 
low family income, is positively associated with dysthymia and suicide 
symptoms in adolescents. J Nutr. 2002;132:719-725. 
16. Whitaker RC, Phillips SM, Orzol SM. Food insecurity and the risks of 
depression and anxiety in mothers and behavior problems in their 
preschool-aged children. Pediatrics. 2006;118:e859-868. 
17. Kleinman RE, Murphy JM, Little M, et al. Hunger in children in the 
United States: potential behavioral and emotional correlates. Pediatrics. 
1998;101(1):E3. 
18. Murphy JM, Wehler CA, Pagano ME, Little M, Kleinman RE, Jellinek 
MS. Relationship between hunger and psychosocial functioning in low-
income American children. J Am Acad Child Adolesc Psychiatry. 
1998;37:163-170. 
19. Casey P, Goolsby S, Berkowitz C, et al. Maternal depression, 
changing public assistance, food security, and child health status. 
Pediatrics. 2004;113:298-304. 
20. Lohman BJ, Stewart S, Gundersen C, Garasky S, Eisenmann JC. 
Adolescent overweight and obesity: links to food insecurity and individual, 
maternal, and family stressors. J Adolesc Health. 2009;45:230-237. 
21. Huang ZJ, Yu SM, Ledsky R. Health status and health service access 
and use among children in US immigrant families. Am J Public Health. 
2006;96:634-640. 
22. Chilton M, Black MM, Berkowitz C, et al. Food insecurity and risk of 
poor health among US-born children of immigrants. Am J Public Health. 
2009;99:556-562. 
23. Dietz WH. Does hunger cause obesity? Pediatrics. 1995;95:766-767. 
24. Bhattacharya J, Currie J, Haider S. Poverty, food insecurity, and 
nutritional outcomes in children and adults. J Health Econ.  2004;23:839-
862. 
25. Gundersen C, Garasky S, Lohman BJ. Food insecurity is not 
associated with childhood obesity as assessed using multiple measures of 
obesity. J Nutr. 2009;139:1173-1178. 
26. Casey PH, Simpson PM, Gossett JM, et al. The association of child 
and household food insecurity with childhood overweight status. 
Pediatrics. 2006;118:e1406-1413. 
27. Bhargava A, Jolliffe D, Howard LL. Socio-economic, behavioural and 
environmental factors predicted body weights and household food 

25

Kimbro et al.: Neighborhoods and Food Insecurity

Published by DigitalCommons@TMC, 2012



insecurity scores in the Early Childhood Longitudinal Study-Kindergarten. 
Br J Nutr. 2008;100:438-444. 
28. Cook JT, Frank DA, Levenson SM, et al. Child food insecurity 
increases risks posed by household food insecurity to young children's 
health. J Nutr. 2006;136:1073-1076. 
29. Kendall A, Olson CM, Frongillo EA Jr. Relationship of hunger and 
food insecurity to food availability and consumption. J Am Diet Assoc. 
1996;96:1019-1024. 
30. Townsend MS, Peerson J, Love B, Achterberg C, Murphy SP. Food 
insecurity is positively related to overweight in women. J Nutr. 
2001;131:1738-1745. 
31. Dixon LB, Winkleby MA, Radimer KL. Dietary intakes and serum 
nutrients differ between adults from food-insufficient and food-sufficient 
families: Third National Health and Nutrition Examination Survey, 1988-
1994. J Nutr. 2001;131:1232-1246. 
32. Lee JS, Frongillo EA Jr. Nutritional and health consequences are 
associated with food insecurity among US elderly persons. J Nutr. 
2001;131:1503-1509. 
33. McIntyre L, Glanville NT, Raine KD, Dayle JB, Anderson B, Battaglia 
N. Do low-income lone mothers compromise their nutrition to feed their 
children? CMAJ. 2003;168:686-691. 
34. Tarasuk VS, Beaton GH. Women's dietary intakes in the context of 
household food insecurity. J Nutr. 1999;129:672-679. 
35. Rose D, Oliveira V. Nutrient intakes of individuals from food-
insufficient households in the United States. Am J Public Health. 
1997;87:1956-1961. 
36. Eisenmann JC, Gundersen C, Lohman BJ, Garasky S, Stewart SD. Is 
food insecurity related to overweight and obesity in children and 
adolescents? a summary of studies, 1995-2009. Obes Rev. 
2011;12(5):e73-83. 
37. Ahluwalia IB, Dodds JM, Baligh M. Social support and coping 
behaviors of low-income families experiencing food insufficiency in North 
Carolina. Health Educ Behav. 1998;25:599-612. 
38. De Marco M, Thorburn S. The relationship between income and food 
insecurity among Oregon residents: does social support matter? Public 
Health Nutr. 2009;12:2104-2112. 
39. Vozoris NT, Tarasuk VS. Household food insufficiency is associated 
with poorer health. J Nutr. 2003;133:120-126. 
40. Morton LW, Bitto EA, Oakland MJ, Sand M. Solving the problems of 
Iowa food deserts: Food insecurity and civic structure. Rural Sociol. 
2005;70:94-112. 

26

Journal of Applied Research on Children:  Informing Policy for Children at Risk, Vol. 3 [2012], Iss. 1, Art. 8

https://digitalcommons.library.tmc.edu/childrenatrisk/vol3/iss1/8
DOI: 10.58464/2155-5834.1065



41. Huang TT, Drewnosksi A, Kumanyika S, Glass TA. A systems-
oriented multilevel framework for addressing obesity in the 21st century. 
Prev Chronic Dis. 2009;6(3):A82. 
42. Leventhal T, Brooks-Gunn J. The neighborhoods they live in: the 
effects of neighborhood residence on child and adolescent outcomes. 
Psychol Bull. 2000;126:309-337. 
43. Kirkpatrick SI, Tarasuk V. Housing circumstances are associated with 
household food access among low-income urban families. J Urban Health. 
2011;88:284-296. 
44. Kirkpatrick SI, Tarasuk V. Assessing the relevance of neighbourhood 
characteristics to the household food security of low-income Toronto 
families. Public Health Nutr. 2010;13:1139-1148. 
45. Duncan C, Jones K, Moon G. Health-related behaviour in context: a 
multilevel modelling approach. Soc Sci Med. 1996;42:817-830. 
46. Morenoff JD. Neighborhood mechanisms and the spatial dynamics of 
birth weight. Am J Sociol. 2003;108:976-1017. 
47. Pearl M, Braveman P, Abrams B. The relationship of neighborhood 
socioeconomic characteristics to birthweight among 5 ethnic groups in 
California. Am J Public Health. 2001;91:1808-1814. 
48. Hearst MO, Oakes JM, Johnson PJ. The effect of racial residential 
segregation on black infant mortality. Am J Epidemiol. 2008;168:1247-
1254. 
49. Grow HM, Cook AJ, Arterburn DE, Saelens BE, Drewnowski A, 
Lozano P. Child obesity associated with social disadvantage of children's 
neighborhoods. Soc Sci Med. 2010;71:584-591. 
50. Singh GK, Siahpush M, Kogan MD. Neighborhood socioeconomic 
conditions, built environments, and childhood obesity. Health Aff 
(Millwood). 2010;29:503-512. 
51. Kimbro RT, Brooks-Gunn J, McLanahan S. Young children in urban 
areas: links among neighborhood characteristics, weight status, outdoor 
play, and television watching. Soc Sci Med. 2011;72:668-676. 
52. Kimbro RT, Schachter A. Neighborhood poverty and maternal fears of 
children's outdoor play. Fam Relat. 2011;60:461-475. 
53. Carver A, Timperio A, Hesketh K, Crawford D. Are children and 
adolescents less active if parents restrict their physical activity and active 
transport due to perceived risk? Soc Sci Med. 2010;70:1799-1805. 
54. Franzini L, Elliott MN, Cuccaro P, et al. Influences of physical and 
social neighborhood environments on children's physical activity and 
obesity. Am J Public Health. 2009;99:271-278. 
55. Sallis JF, Glanz K. The role of built environments in physical activity, 
eating, and obesity in childhood. Future Child. 2006;16:89-108. 

27

Kimbro et al.: Neighborhoods and Food Insecurity

Published by DigitalCommons@TMC, 2012



56. Lang T, Caraher M. Access to healthy foods: part II. Food poverty and 
shopping deserts: what are the implications for health promotion policy 
and practice? Health Educ J. 1998;57:202-211. 
57. Rose D, Richards R. Food store access and household fruit and 
vegetable use among participants in the US Food Stamp Program. Public 
Health Nutr. 2004;7:1081-1088. 
58. Giles-Corti B, Donovan RJ. Socioeconomic status differences in 
recreational physical activity levels and real and perceived access to a 
supportive physical environment. Prev Med. 2002;35:601-611. 
59. Humpel N, Owen N, Leslie E. Environmental factors associated with 
adults' participation in physical activity: a review. Am J Prev Med. 
2002;22:188-199. 
60. Kawachi I, Berkman LF. Social Cohesion, Social Capital, and Health. 
In: Berkman LF, Kawachi I, eds. Social Epidemiology. New York: Oxford 
University Press; 2000:174-190. 
61. Moore LV, Diez Roux AV, Evenson KR, McGinn AP, Brines SJ. 
Availability of recreational resources in minority and low socioeconomic 
status areas. Am J Prev Med. 2008;34:16-22. 
62. Beaulac J, Kristjansson E, Cummins S. A systematic review of food 
deserts, 1966-2007. Prev Chronic Dis. 2009;6(3):A105. 
63. Morland K, Wing S, Diez Roux A, Poole C. Neighborhood 
characteristics associated with the location of food stores and food service 
places. Am J Prev Med. 2002;22:23-29. 
64. Chung C, Myers SL Jr. Do the poor pay more for food? An analysis of 
grocery store availability and food price disparities. J Consumer Aff. 
1999;33:276-296. 
65. Sallis JF, Nader PR, Rupp JW, Atkins CJ, Wilson WC. San Diego 
surveyed for heart-healthy foods and exercise facilities. Public Health Rep. 
1986;101:216-219. 
66. Jetter KM, Cassady DL. The availability and cost of healthier food 
alternatives. Am J Prev Med. 2006;30:38-44. 
67. Zenk SN, Schulz AJ, Israel BA, James SA, Bao S, Wilson ML. 
Neighborhood racial composition, neighborhood poverty, and the spatial 
accessibility of supermarkets in metropolitan Detroit. Am J Public Health. 
2005;95:660-667. 
68. Powell LM, Slater S, Mirtcheva D, Bao Y, Chaloupka FJ. Food store 
availability and neighborhood characteristics in the United States. Prev 
Med. 2007;44:189-195. 
69. Moore LV, Diez Roux AV. Associations of neighborhood 
characteristics with the location and type of food stores. Am J Public 
Health. 2006;96:325-331. 

28

Journal of Applied Research on Children:  Informing Policy for Children at Risk, Vol. 3 [2012], Iss. 1, Art. 8

https://digitalcommons.library.tmc.edu/childrenatrisk/vol3/iss1/8
DOI: 10.58464/2155-5834.1065



70. Zenk SN, Schulz AJ, Hollis-Neely T, et al. Fruit and vegetable intake 
in African Americans: income and store characteristics. Am J Prev Med. 
2005;29:1-9. 
71. Bickel G, Nord M, Price C, Hamilton W, Cook J. Guide to Measuring 
Household Food Security, Revised 2000. Alexandria, VA: US Dept of 
Agriculture, Food and Nutrition Service; 2000. 
72. Wunderlich GS, Norwood JL. Food Insecurity and Hunger in the 
United States: An Assessment of the Measure. Washington, DC: National 
Academies Press; 2006. 
73. Everitt B. Cluster Analysis. London: Heinemann Educational Books; 
1974. 
74. Caliński T, Harabasz J. A dendrite method for cluster analysis. Comm 
Stat. 1974;3:1-27. 
75. Pampel FC. Logistic Regression: A Primer. Thousand Oaks, CA: 
Sage; 2000. 
76. StataCorp. Stata Statistical Software: Release 12. College Station, 
TX: Stata Corporation; 2010. 
 

 

29

Kimbro et al.: Neighborhoods and Food Insecurity

Published by DigitalCommons@TMC, 2012


	Individual, Family, and Neighborhood Characteristics and Children's Food Insecurity
	Recommended Citation

	Individual, Family, and Neighborhood Characteristics and Children's Food Insecurity
	Acknowledgements

	Microsoft Word - 285270-text.native.1330121422.docx

