Map the Meal Gap 2012: Child Food Insecurity
Technical Brief
Craig Gundersen, University of Illinois
Theresa Del Vecchio, Feeding America
Emily Engelhard, Feeding America
Elaine Waxman, Feeding America

Overview
In order to address the problem of hunger, we must first understand it. To this end, we undertook the Map
the Meal Gap project in 2011 to learn more about food insecurity among children and its distribution by
income categories at the local level. By understanding the population, we can better identify strategies for
reaching the children who need us most.

Research Goals
The primary goal of the Map the Meal Gap analysis is to more accurately assess the need for food. The
methodology undertaken to make this assessment was developed to be responsive to the following
questions:
 Is it directly related to the need for food?
o Yes, it uses the USDA food insecurity measure
 Does it reflect the many determinants of the need for food?
o Yes, along with income, our measure uses information on unemployment rates, median
incomes, and other factors
 Can it be broken down by income categories?
o Yes, we can break it down into relevant income categories
 Is it based on well-established, transparent methods?
o Yes, the methods across the different dimensions are all well-established
 Can we provide the data without taxing the already limited resources of food banks?
o Yes, the measures are all established by the Feeding America national office
 Can it be consistently applied to all counties in the U.S.?
o Yes, the measure relies on publicly available data for all counties
 Can it be readily updated on an annual basis?
o Yes, the publicly available data is released annually
 Does it allow one to see the potential effect of economic downturns?
o Yes, by the inclusion of relevant measures of economic health in the models
The original Map the Meal Gap analysis (first released in March 2011 and again in April 2012) was for the full
population. This Map the Meal Gap analysis is restricted to households with children and was first released
in September 2011. Insofar as households with children constitute a high proportion of the U.S. population,
children are a particularly vulnerable population, and the rates of food insecurity in these households are
substantially higher than for the full population, this focus is warranted.
The following methodological overview will provide a description of the methods and data used to establish
the county-level child food insecurity estimates. We will follow this with a brief discussion of the central
results for our methods. For more information on the results see the Executive Summary.

Technical Brief
Methods
Child Population of Counties (and Congressional Districts)
We proceed in two steps to estimate the extent of food insecurity among children in each county. (The
steps are the same when we examine congressional districts.)
Step 1: Using state-level data from 2001-2010, we estimate a model where the food insecurity rate for
children (CFI) at the state level is determined by the following equation:
CFIst= α + βUNUNst + βCPOVCPOVst + βFMIFMIst + βCHISPCHISPst + βCBLACKCBLACKst + μt + υs + εst

(1)

where s is a state, t is year, UN is the unemployment rate, CPOV is the child poverty rate, FMI is median
family income, CHISP is the percent of children who are Hispanic, CBLACK is the percent of children who are
African-American, μt is a year fixed effect, υs is a state fixed effect, and εst is an error term. This model is
estimated using weights defined as the state population. The set of questions used to identify whether a
child is living in a food insecure household are defined at the household level.
There are three measures of food insecurity among children that are found in Table 1B in Household Food
Security in the United States, 2010 (Coleman-Jensen, A., Nord, M., Andrews, M. & Carlson, S. USDA ERS.
2011). The first, and the one we use, is “children in food insecure households”. To be in this category, a
household with children must respond affirmatively to at least three of the 18 questions in the Core Food
Security Module in the Current Population Survey (CPS). The complete listing of the 18 questions can be
found in Table 1. The second category is “food insecure children”. In this case, the children themselves
experience food insecurity and a child is said to be in this category if the household responds affirmatively to
two or more child-specific questions in the CFSM. The full set of eight child-specific questions in the CSFM
can be found in the bottom panel of Table 1. The third category is “very low food security among children”.
A child is said to be in this category if the household responds affirmatively to five or more questions in the
CFSM.

Table 1: Food Insecurity Questions in the Core Food Security Module
ASKED OF ALL HOUSEHOLDS
1. “We worried whether our food would run out before we got money to buy more.” Was that often, sometimes,
or never true for you in the last 12 months?
2. “The food that we bought just didn’t last and we didn’t have money to get more.” Was that often, sometimes,
or never true for you in the last 12 months?
3. “We couldn’t afford to eat balanced meals.” Was that often, sometimes, or never true for you in the last 12
months?
4. In the last 12 months, did you or other adults in the household ever cut the size of your meals or skip meals
because there wasn’t enough money for food? (Yes/No)
5. In the last 12 months, did you ever eat less than you felt you should because there wasn’t enough money for
food? (Yes/No)
6. (If yes to Question 4) How often did this happen—almost every month, some months but not every month, or
in only 1 or 2 months?
7. In the last 12 months, were you ever hungry, but didn’t eat, because you couldn’t afford enough food?
(Yes/No)
8. In the last 12 months, did you lose weight because you didn’t have enough money for food? (Yes/No)
9. In the last 12 months did you or other adults in your household ever not eat for a whole day because there
wasn’t enough money for food? (Yes/No)
10. (If yes to Question 9) How often did this happen—almost every month, some months but not every month,
or in only 1 or 2 months?
ONLY ASKED OF HOUSEHOLDS WITH CHILDREN
11. “We relied on only a few kinds of low-cost food to feed our children because we were running out of money
to buy food.” Was that often, sometimes, or never true for you in the last 12 months?
12. “We couldn’t feed our children a balanced meal, because we couldn’t afford that.” Was that often,
sometimes, or never true for you in the last 12 months?
13. “The children were not eating enough because we just couldn’t afford enough food.” Was that often,
sometimes, or never true for you in the last 12 months?
14. In the last 12 months, did you ever cut the size of any of the children’s meals because there wasn’t enough
money for food? (Yes/No)
15. In the last 12 months, were the children ever hungry but you just couldn’t afford more food? (Yes/No)
16. In the last 12 months, did any of the children ever skip a meal because there wasn’t enough money for food?
(Yes/No)
17. (If yes to Question 16) How often did this happen—almost every month, some months but not every month,
or in only 1 or 2 months?
18. In the last 12 months did any of the children ever not eat for a whole day because there wasn’t enough
money for food? (Yes/No)
Note: Responses in bold indicate an affirmative response.

Since our analysis is regarding children, our state-level observations are constructed based on households
with children. As an example, CPOV (the poverty rate) is the poverty rate for children, not the poverty rate
for all persons. The only exception is for the UN (the unemployment rate) which is based on the full labor
force of states, not just the labor force of persons in households with children.
Our choice of variables was first guided by the literature on the determinants of child food insecurity insofar
as we included variables that have been found to influence the probability of someone being food insecure.
(For an overview of that literature in this context see Gundersen et al., 2011.) Next, we chose variables that
are available both at the state level in the CPS and as compiled by the Bureau of Labor Statistics (BLS) and at
the county level through the American Community Survey (ACS) and BLS. Variables that are not available at
both the state and county level cannot be used.
Of course, these variables do not portray everything that could potentially affect food insecurity rates. In
response, we include the state and year fixed effects noted above which allow us to control for all other
factors that influence food insecurity.
Step 2: We use the coefficient estimates from Step 1 plus information on the same variables defined at the
county level to generate estimated food insecurity rates for children defined at the county level. This can be
expressed in the following equation:
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where c denotes a county and T denotes the year from which the county level variables are defined. From
our estimation of (2), we calculate both child food insecurity rates and the number of food insecure children
in a county. The latter is defined as CFI*cs*Ncs where N is the number of children. Congressional district child
food insecurity rates were estimated using the same methods.
The estimation of (1) gives us point estimates for food insecurity rates at the county level. In addition, we
have established confidence intervals around these point estimates. These take into consideration both the
variation around the estimated coefficients in (1) and the variation around the values in (2) (e.g., the
unemployment rate).
Income Bands within Counties (and Congressional Districts)
Child food insecurity rates are also estimated for those at or below the National School Lunch Program
(NSLP) income eligibility threshold of 185% of the poverty line (CFIC). In this case, we continue to proceed
with a two-step estimation method. The structure of the equations is slightly different than above. Equation
(1) is instead specified as follows:
CFICst= α + βUNUNst + βHISPCHISPst + βBLACKCBLACKst + μt + υs + εst

(1’)

and equation (2) is specified as:
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In this case, (1’) is specified on a sample composed of those at or below 185% of the poverty line and, as a
consequence, BLACK and HISP are defined with the sample restricted to that income range. UN continues to
be the unemployment rate for all households, not just within income categories.

Based on our estimation of (2’), we are interested in three main things. First, directly from (2’), we have the
child food insecurity rate within a county for those below 185% of the poverty line. Second, using (2’), we
can derive the percentage of food insecure children within a county with incomes below 185% of the
poverty line. This is calculated as (CFIC*cs*NCcs)/(CFI*cs*Ncs) where NCcs is the number of children below 185%
of the poverty line. Third, the percentage of food insecure children within a county above 185% of the
poverty line is then calculated as 1-(FICcs*NCcs)/(FIcs*Ncs). Food insecurity rates by income bands within
congressional districts were estimated using the same methods.

Data
The information at the state level (i.e., the information used to estimate equations (1) and (1’)) is derived
from the Core Food Security Module (CFSM) in the December Supplement of the CPS for the years 20012010. While the CFSM has been on the CPS since 1996, it was previously on months other than December.
To avoid issues of seasonality and changes in various other aspects of survey design, e.g., the screening
questions, only the post-2001 years are used.
The CPS is a nationally representative survey conducted by the Census Bureau for the Bureau of Labor
Statistics, providing employment, income and poverty statistics. In December of each year, 50,000
households respond to a series of questions on the CFSM in addition to questions about food spending and
the use of government and community food assistance programs. Households are selected to be
representative of civilian households at the state and national levels, and thus do not include information on
individuals living in group quarters including nursing homes or assisted living facilities. Using information on
all children in the CPS from which we had information on (a) household income and (b) whether a child is in
a food insecure household, we aggregated information up to the state-level for each year to estimate
equation (1). We aggregated in a similar manner for equation (1’), but restricted to those with household
incomes below 185% of the poverty line.
For information at the county level (i.e., the information used to estimate equations (2) and (2’)), we used
information from the 2006-2010 five-year ACS estimates. The ACS is a sample survey of 3 million addresses
administered by the Census Bureau. In order to provide estimates for areas with small populations, this
sample was accumulated over a 5-year period. Information about unemployment at the county level was
taken from information from the Bureau of Labor Statistics’ labor force data by county, 2010 annual
averages. For information at the congressional district level, including unemployment data (i.e., the
information used to estimate equation (2)), we used information from the 2010 one-year ACS estimates. In
2009, this analysis used information from the 2005-2009 five-year ACS to estimate food insecurity at the
congressional district level. In 2010, all the information we needed for congressional districts became
available within the 2010 1-year ACS. Therefore, we used this dataset to estimate child food insecurity rates
for congressional districts. For both county and congressional districts, data was drawn from tables B17024
(ratio of income to poverty level by age), B19125 (median income, families with own children), B01001B
(percent of children African-American) and B01001I (percent of children Hispanic). All 3,143 counties
provided by the Census Bureau were included in this analysis.
For confidentiality reasons, the ACS does not list the proportion of African-Americans and proportion of
Hispanics for some counties (544 and 142 counties, respectively). Insofar as this occurs due to the small
numbers of each of these groups within the county, we assume the proportion of each group is equal to
zero percent. Given the statistical insignificance of the effect of these variables on food insecurity (discussed
below) and the fact that the actual percentages would be very small, this does not influence our estimates.

In addition, 8 counties did not have poverty rates due to confidentiality reasons. For these counties, we
assigned the counties the average poverty rate in the U.S.
Results
We now turn to a brief discussion of the results from the estimation of equations (1) and (1’). These results
can be found in columns (1) and (2) of Table 2. In this table, we present coefficient estimates for selected
variables and the corresponding standard errors for the full population and for the income category of less
than 185% of the poverty line. For the sake of comparison, we also include the results for the full
population for those breakdowns.
There are several points worth emphasizing from these results. First, the effect of unemployment is strong
for both the full population of children (column (1)) and for children in households with incomes less than
185% of the poverty line (column (2)). As seen in column (1), a one percentage point increase in the
unemployment rate leads to a 0.775 percentage point increase in food insecurity among all children and a
1.001 percentage point increase for the NSLP eligible group of children (column (2)). (The latter is larger in
part due to the non-inclusion of the poverty rate for reasons discussed above and due to the higher food
insecurity rate when the sample is truncated to a lower income sample.)
Second, the effect of the poverty rate is statistically significant and strong. Per column (1), a one percentage
point in the poverty rate leads to a 0.331 percentage point increase in the food insecurity rate. Its
magnitude is smaller than the unemployment rate but this is partly due to the lower average value of the
unemployment rate in comparison to the poverty rate. If one compares the elasticities of the two factors
(i.e., the effect of a one percent increase in each of the variables) the effect of the poverty rate is actually
higher; the elasticity of the food insecurity rate (evaluated at the mean levels) with respect to the poverty
rate is 0.28 and the elasticity with respect to the unemployment rate is 0.23.
Third, the results also demonstrate that the proportion of the population that is Hispanic or AfricanAmerican in a county has no statistically significant effect on the child food insecurity rate in our models.
This is, on the surface, surprising insofar as both of these groups have higher than average rates of food
insecurity. In these models, however, the limited impact is due to the small changes that occur over time in
the distribution of race/ethnicity in a state over time. These models rely on changes over time to identify the
impact of different variables. Consequently, the impacts of relatively static variables like these are instead
portrayed by the state fixed effects.
Fourth, the year fixed effect display a different pattern depending on whether one looks at the full
population of children or just for low-income children. The year fixed effect for 2008 is statistically
significant and positive for all incomes and, while it is positive for the low-income sample, it is statistically
insignificant. The situation is reversed in 2010 when the coefficient is actually negative and statistically
significant for the low-income population but is insignificant (albeit negative) for all incomes. One
implication from this is that food insecurity rates were actually lower in 2010 for the low-income population
than would have been anticipated, given other factors.
Fifth, as seen in the year fixed effects for 2008, 2009, and 2010, there are differences between the full
population and the child population. In particular, in 2008 through 2010 for the full population, all incomes,
the food insecurity rates are higher than would be expected given the other factors (i.e., the year fixed
effects are positive and statistically significant in each year). In contrast the effect is only positive and
statistically significant in the child population, all incomes in 2008.

Table 2: Estimates of the Impact of Various Factors on Child Food Insecurity at the State Level, 2001-2010
All children

Poverty Rate
Unemployment Rate
Median Income
Percent Hispanic
Percent African-American
2002 (year fixed effect)
2003 (year fixed effect)
2004 (year fixed effect)
2005 (year fixed effect)
2006 (year fixed effect)
2007 (year fixed effect)
2008 (year fixed effect)
2009 (year fixed effect)
2010 (year fixed effect)
Constant

coefficient
(s.e.)
(1)
0.331
(0.081)**
0.775
(0.227)**
-0.002
(0.004)
0.033
(0.081)
-0.136
(0.087)
-0.004
(0.007)
-0.003
(0.009)
0.005
(0.008)
-0.008
(0.008)
-0.002
(0.008)
0.005
(0.008)
0.041
(0.009)**
0.019
(0.013)
-0.009
(0.014)
0.106
(0.032)**

Children in
households with
incomes below <185%
of the poverty line
coefficient
(s.e.)
(2)

1.001
(0.375)**

-0.046
(0.089)
-0.019
(0.085)
-0.026
(0.014)
-0.025
(0.019)
-0.017
(0.015)
-0.038
(0.015)**
-0.024
(0.014)
-0.029
(0.015)
0.024
(0.014)
-0.0041
(0.021)
-0.046
(0.023)*
0.324
(0.036)**

Full Population

coefficient
(s.e.)
(3)
0.245
(0.056)**
0.671
(0.118)**
-0.002
(0.002)
-0.052
(0.079)
0.117
(0.083)
-0.002
(0.003)
-0.000
(0.004)
0.010
(0.004)**
0.006
(0.004)
0.012
(0.004)**
0.018
(0.004)**
0.038
(0.004)**
0.018
(0.006)**
0.013
(0.006)*
0.054
(0.017)**

Full population in
households with
incomes <185% of
the poverty line
coefficient
(s.e.)
(4)

0.984
(0.312)**

-0.019
(0.101)
0.086
(0.073)
0.003
(0.010)
0.005
(0.012)
-0.002
(0.010)
-0.012
(0.012)
-0.002
(0.010)
0.011
(0.010)
0.052
(0.011)**
0.027
(0.017)
0.013
(0.017)
0.265
(0.028)**

* p<0.05 ** p<0.01. The omitted year for the year fixed effects is 2001. The data used is taken from the December Supplements of the 2001-2010
Current Population Survey.
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