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Abstract

Though the obesity rate for children in the United States has reached an unprecedented 
level, not all children face the same risk. Using data from USDA’s 2012 National 
Household Food Acquisition and Purchase Survey (FoodAPS), this study examines 
characteristics of households with at least one obese child (obese-child households) and 
without any obese children (nonobese-child households) to understand potential reasons 
behind the dissimilar risks. Children from obese-child households tend to live in a more 
disadvantageous household and food environment than children from nonobese-child 
households. Their parents are more likely to be unmarried, less educated, financially 
constrained, and obese. Obese-child households tend to be located in areas with lower 
access to healthful foods. Children from obese-child households eat breakfast less 
frequently than children from nonobese-child households; however, the difference in 
the nutritional quality of food acquired by the two household types is not statistically 
significant.

Keywords: FoodAPS, National Household Food Acquisition and Purchase Survey, 
obesity, children, food environment, HEI, Healthy Eating Index
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What Is the Issue?

Childhood obesity rates in the United States have more than doubled in the past three decades. 
As obese children tend to become obese adults with poor health and low socioeconomic status, 
a better understanding of factors that may lead to obesity at a young age will aid in the develop-
ment of efforts to reverse this costly trend. This study examines characteristics and food envi-
ronments of households with at least one obese child (obese-child households) and without any 
obese children (nonobese-child households) to identify potential factors that could explain high 
obesity rates among some children.   

What Did the Study Find?

Children from obese-child households tend to live in a more disadvantageous environment than 
children from nonobese-child households: 

•	 Children from obese-child households are more likely to live with parents who are 
not married, have lower education levels, are financially constrained, and are obese 
themselves. 

•	 Obese-child households are typically located in areas with lower access to food outlets 
that sell healthful foods. In urban areas, obese-child households live in areas with easier 
access to and greater availability of convenience stores than nonobese-child households. 
Convenience stores typically sell nonperishable processed items. In rural areas, obese-
child households live in areas with less availability of superstores and supermarkets than 
nonobese-child households. Superstores and supermarkets consistently sell healthful 
foods. 

For obese- and nonobese-child households, most of the differences in eating patterns and the 
nutritional quality of food acquired from food outlets are not statistically significant: 

•	 The number of times households eat dinner out or at home and the number of times 
children eat lunch, dinner, and snacks during the week are not different across the 
household types. 

•	 Children from nonobese-child households, however, eat breakfast 5 percent more often 
than children from obese-child households.

www.ers.usda.gov

Summary



•	 The overall nutritional quality of acquired food is similar, except nonobese-child households acquire 
more seafood and plant proteins, particularly from food prepared away from home.

•	 Survey respondents from obese-child households rate their diet quality to be slightly higher than 
respondents do from nonobese-child households and cite high food prices and poor taste of healthful 
foods as barriers to eating better.

How Was the Study Conducted?

This study uses data from USDA’s 2012 National Household Food Acquisition and Purchase Survey 
(FoodAPS). FoodAPS is a nationally representative survey of food purchases and acquisitions by 4,826 
households during a 1-week period between April 2012 and January 2013. The study provides weighted 
estimates of sample means for demographic characteristics, financial well-being, food environments, eating 
patterns, nutritional quality of acquired food, and attitudes toward healthy eating by the presence of an obese 
child in the households. It compares results for households with at least one obese child to those without an 
obese child and highlights statistically significant differences using t-tests.

www.ers.usda.gov



1 
The Differences in Characteristics Among Households With and Without Obese Children: Findings From USDA’s FoodAPS, EIB-179

USDA, Economic Research Service

The Differences in Characteristics Among 
Households With and Without Obese Children: 
Findings From USDA’s FoodAPS

Introduction

The prevalence of childhood obesity in the United States has more than doubled in the last 
three decades (Ogden et al., 2014). However, not all children face the same risk. Children from 
households with low socioeconomic status are more likely to be obese than children from house-
holds with relatively higher socioeconomic status (Anderson et al., 2009; Jo, 2014; Lin, 2005).1 
Moreover, obesity rates for non-Hispanic Black children and Hispanic children are higher than 
those for non-Hispanic White children. For example, Ogden et al. (2014) note that the obesity rate 
for non-Hispanic Whites age 2-19 was 28.5 percent in 2011, compared with 35.2 percent for non-
Hispanic Blacks and 38.9 percent for Hispanics in the same age group. Why are some children 
more likely to be obese than others?

Previous studies highlight a range of factors—such as maternal employment (Anderson et al., 2003; 
Datar et al., 2014; Jo and Wang, 2017; Phipps et al., 2006; Ruhm, 2008), participation in school 
meal programs (Bhattacharya et al., 2006; Capogrossi and You, 2016; Gundersen et al., 2012; 
Schanzenbach, 2009), and food environments2 (Carroll-Scott et al., 2013; Laska et al., 2010; Zick 
et al., 2009)—that may increase the likelihood of obesity in children. While most of these factors 
likely have some impact on children’s weight, no single factor has been identified as the main 
contributor to childhood obesity.  

Instead of focusing on one specific factor, USDA’s 2012 National Household Food Acquisition and 
Purchase Survey (FoodAPS) provides a unique opportunity to examine a comprehensive picture 
of the household characteristics and neighborhood food environments of children. A high correla-
tion between parents’ and children’s weights suggests that the household characteristics and food 
environments they share may account for the unequal weight status among children. This study 
examines differences between households with an obese child (hereafter referred to as obese-
child households) and households without an obese child (nonobese-child households).3  Factors 
considered include demographic characteristics, financial well-being, the food environment, eating 
patterns, and the nutritional quality of food acquired. The averages using sample weights are 
compared between the groups, and statistically significant differences are tested using t-tests. 

1 Children have a similar body mass index distribution after birth and even until kindergarten. However, the body weight 
of children with low socioeconomic status grows faster with age relative to that of children with higher socioeconomic status, 
whereas the growth rates of height remain similar. This results in gaps in obesity rates across children from various socioeco-
nomic status (Jo, 2014; Murasko, 2009; Murasko, 2013).

2 A food environment comprises the physical presence of food that affects a person’s diet: a person’s proximity to food 
store locations; the distribution of food stores, food service, and any physical entity by which food can be obtained; or a con-
nected system that allows access to food (Centers for Disease Control and Prevention, 2017). 

3 Households are categorized in this study based on the presence of an obese child in a household rather than the preva-
lence of obese children or the presence of an obese parent. Categorizing households based on the prevalence of obese children 
(e.g., households where all children are obese, some children are obese, or no child is obese) results in the same qualitative 
findings as categorizing them based on the presence of an obese child, but the latter method provides a simpler comparison. 
Categorizing households based on the presence of an obese parent also results in consistent findings because parents’ and 
children’s weights are highly correlated. However, the sample size of households with obese parents is smaller because of 
missing information on parents’ weight in FoodAPS.  
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Description of Data

The main source of data for this study is the 2012 National Household Food Acquisition and 
Purchase Survey. FoodAPS is a nationally representative survey that collected information on food 
purchases and food acquisitions by 4,826 households during a 1-week period between April 2012 
and January 2013.4 The survey oversampled two groups of low-income households: participants in 
USDA’s Supplemental Nutrition Assistance Program (SNAP) and eligible nonparticipants. Primary 
respondents—the main food shoppers or meal planners for FoodAPS households—provided 
information on household demographic and socioeconomic characteristics, dietary behaviors, and 
health.5 

Body mass index 

One of the unique features of FoodAPS is that it asked the primary respondents to report height 
and weight of all household members age 2 and older. The obesity status of a child is determined by 
comparing the individual’s body mass index (BMI)6 with corresponding percentiles in the Centers 
for Disease Control and Prevention’s (CDC) age- and sex-specific growth chart. Children age 2-17 
with BMIs between the 85th and the 95th percentile are considered “overweight,” whereas children 
with BMIs greater than the 95th percentile are considered “obese.”7  Because the primary respon-
dent was asked to report each household member’s information rather than have a trained health 
professional obtain the measurements, some degree of error is expected in the responses. Following 
the method employed by Cawley (2004), this analysis uses data from another nationally representa-
tive survey, the CDC’s 2011-12 National Health and Nutrition Examination Survey (NHANES), 
to correct FoodAPS data on young children’s heights (see box “The Quality of Height and Weight 
Information in FoodAPS and Correcting for Measurement Errors”). 

The Quality of Height and Weight Information in FoodAPS and 
Correcting for Measurement Errors

To examine the quality of height and weight information in the National Household Food 
Acquisition and Purchase Survey (FoodAPS), the FoodAPS data are compared with data from 
the 2011-12 National Health and Nutrition Examination Survey (NHANES). The main purpose 
of NHANES, which is conducted by the Centers for Disease Control and Prevention - National 
Center for Health Statistics, is to assess the health and nutrition status of adults and children in 
the United States. NHANES collects information from a nationally representative sample of 

4 In this study, the word “acquisition” is used to encompass food bought at stores or restaurants as well as food acquired 
for free from places such as food pantries. 

5 For more details on FoodAPS, see the ERS website. For a description of variables used in the analysis, see appendix 
table 3. 

6 Body mass index (BMI) is calculated by dividing weight in pounds by the square of height in inches, multiplied by 
703 [(lbs/inch^2) x 703]. Although BMI cannot distinguish muscle mass from fat (Burkhauser and Cawley, 2008; Wada and 
Tekin, 2010), it is the most commonly used measure of weight status because (1) height and weight are relatively easy to 
collect during surveys and (2) medical studies show that BMI is still a reliable measure in predicting illnesses (Haslam and 
James, 2005; Mokdad et al., 2003; Power et al., 1997).

7 The percentile cutoffs are fixed over time but do vary depending on the age and sex of children. For example, a 4-year-
old boy with a BMI of 18.5 is obese, whereas a 10-year-old boy with the same BMI is normal weight. The cutoffs are also 
fixed for adults age 18 and older. Regardless of an adult’s age and sex, BMI between 25 and 30 is “overweight,” whereas BMI 
of 30 or greater is “obese.”
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approximately 5,000 persons per year. One unique characteristic of NHANES is that it includes 
both an interview and a physical exam. At the time of the interview, medical professionals 
administer the physical exams and collect extensive health information from survey respon-
dents, including height and weight. Therefore, the findings from NHANES are considered to be 
national standards for measurements such as height and weight.8

The averages for height, weight, and body mass index (BMI) of the entire sample in FoodAPS 
are not statistically different from those in NHANES.9 The distribution of children’s adiposity 
in FoodAPS, on the other hand, differs significantly from that in NHANES (app. table 1). 
FoodAPS tends to overestimate the rate of obesity for the youngest group and underestimate 
it for the oldest group. For example, the proportion of obese children age 2-5 is 26.4 percent in 
FoodAPS, versus 8.4 percent in NHANES. Meanwhile, the proportion of obese children age 
12-19 is 13.9 percent in FoodAPS, versus 20.5 percent in NHANES. This is consistent with 
the findings from Akinbami and Ogden (2009) and Weden et al. (2013), who note that parent-
reported obesity rates tend to suffer from an upward bias for young children and a downward 
bias for older children. Parents tend to underreport their younger children’s heights and older 
children’s weights, leading to overestimation of obesity rates for the former and the opposite 
for the latter.10 This seems to be the case in FoodAPS, where the primary respondent under-
reported younger children’s height and older children’s weight.11 

To correct for the measurement error in parent-reported heights of young children, this ERS study 
employs the method similar to that used in Cawley (2004). Cawley (2004) uses the relationship 
between the measured and the reported heights and weights in NHANES to correct for the 
errors in self-reported information among adults. However, NHANES collected only measured 
heights and weights for children and not parent-reported heights and weights. Therefore, heights 
are predicted, assuming that the reported weights in FoodAPS are close to the actual weights, at 
least for young children. Such an assumption is reasonable because (1) studies show that parents 
tend to misreport young children’s heights but not their weights (Akinbami and Ogden, 2009; 
Weden et al., 2013) and (2) the reported weights of young children in FoodAPS are close to the 
population average in NHANES.

The heights of young children in FoodAPS are corrected using the following steps. First, 
measured heights of children age 2-5 are regressed on their demographic characteristics and 
measured weight using NHANES. Then, children’s height in FoodAPS is predicted using the 
estimated coefficients. Approximately half of the sample children age 2-5 in FoodAPS are 

8 For more information on NHANES, see the Centers for Disease Control and Prevention website. 

9 According to Clay et al. (2016), the average weight of respondents in both surveys is 157 pounds and the average 
height is 64 inches. The average rate of obesity is similar across both surveys (28 percent in FoodAPS versus 26 percent in 
NHANES), but the average rate of overweight is slightly higher in FoodAPS (30 percent) relative to NHANES (25 percent).

10 Since body mass index (BMI) is calculated by dividing weight by height, underreporting of height leads to overestima-
tion of BMI and, consequently, obesity rates. On the other hand, underreporting of weight leads to underestimation of BMI 
and obesity rates.

11 The differences in height and weight between FoodAPS and NHANES reaffirm the findings from Weden et al. (2013). 
The underreporting of children’s height by a parent declines with children’s age. On the other hand, the underreporting of 
children’s weight by a parent increases with children’s age. The table is available upon request.
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affected by the correction. The resulting rates of overweight and obesity are much closer to 
the population estimates from NHANES (see app. table 2). The estimates are mostly within 
the range of 95-percent confidence intervals presented in Ogden et al. (2014). In addition, the 
overall trends by race, sex, and age groups are consistent with those in NHANES.12

As an alternative, the Child Supplement of the National Longitudinal Survey of Youth 79 (NLSY-
CH) is used to correct for bias. For some observations between 2006 and 2014, NLSY-CH 
collected both mother-reported and measured heights and weights of children. Using the rela-
tionship between mother-reported and measured information in NLSY-CH, this study corrected 
the heights and weights in FoodAPS (see app. table 2).13 The resulting rates of overweight and 
obesity were significantly different from the estimates in NHANES. The difference could be 
driven by the fact that NLSY-CH is not nationally representative since (1) only the information 
on children of the original NLSY 79 respondents was collected, and (2) only a subsample of 
children had both mother-reported and measured information. Therefore, this study uses the 
NHANES adjusted data for the analysis. 

Household characteristics

FoodAPS collected extensive information on household demographic and socioeconomic charac-
teristics, including race, age, marital status, employment status, household size, income, nonfood 
expenditures,14 car ownership, home ownership, and participation status in food and nutrition assis-
tance programs. Clay et al. (2016) find that these characteristics are consistent with those collected 
in other national surveys, such as the U.S. Census Bureau’s Current Population Survey and the 
Survey of Income and Program Participation.

Food environment

The geography component of the survey (FoodAPS-GC) collected information on a house-
hold’s local food environment. Household locations are matched to the USDA Store Tracking and 
Redemption Subsystem and InfoUSA to determine access to food stores and dining-out places, 
respectively. FoodAPS provides data on measures of access to retailers and restaurants as well as 
measures of food prices and prices of food categories by retailers. This analysis uses household-level 
data on the number of food retailers within a fixed-mile radius and the distance to the nearest stores.

12 While correcting the heights of young children results in obesity rates that are close to the measured rates in NHANES, 
correcting the weights of older children seems to exacerbate the bias. 

13 This ERS study first regresses measured height on mother-reported height, mother-reported height squared, mother-
reported weight, and demographic characteristics (age, gender, race) using data from the Child Supplement of the National 
Longitudinal Survey of Youth 79. Then, it predicts young children’s height in FoodAPS using the coefficients obtained. It 
follows the same procedure to predict the female adolescent’s weight, which tends to suffer most from the measurement error 
(Akinbami and Ogden, 2009).

14 The respondents reported their monthly expenditures on rent or mortgages, rental or homeowners insurance, property 
taxes, public transport, health insurance, health insurance co-pays, doctor and hospital bills, prescription drugs, electricity, 
heating fuel, sewer and garbage removal, child care, child support, and adult care.
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Food acquisition 

FoodAPS collected detailed information on the types and amounts of food that households acquired 
during the survey week, as well as the source of acquisition (e.g., supermarket, fast-food restau-
rant) and the prices paid. This information was gathered using multiple methods: survey booklets 
complemented with phone interviews, hand-held scanners, and point-of-sale receipts.  All members 
of FoodAPS households age 11 or older filled out a food diary for both food at home (FAH) and 
food away from home (FAFH). FAH comprises food acquired from stores and prepared at home. 
FAFH comprises restaurant meals and other foods prepared outside the home. For FAH, respon-
dents were asked to scan items with hand-held devices and to provide store receipts. This infor-
mation was later used to reconcile with self-reported information. In contrast to FAH, no FAFH 
items were scanned. Instead, respondents were asked to record details on the food items acquired, 
including prices for each item. The self-reported information was later reconciled with information 
from telephone interviews and receipts. 

FoodAPS did not initially collect information on nutrients of acquired foods. However, survey 
administrators matched each recorded food item with nutrient information using scanned barcodes 
and product descriptions, providing an opportunity for researchers to determine the nutritional 
quality of food acquired by households. One way to assess the nutritional quality of a food item 
is to simply examine the amounts of nutrients, such as calories, carbohydrates, protein, and fat. 
Another way is to use a standardized measure that summarizes the various dimensions of nutritional 
quality. USDA’s 2010 Healthy Eating Index (HEI) estimates the degree to which an individual’s diet 
conforms to the 2010 Dietary Guidelines for Americans issued by USDA and the U.S. Department 
of Health and Human Services. The index is made up of nine food groups that are recommended for 
consumption (e.g., fruits and vegetables) and three food groups that should be consumed in modera-
tion (e.g., sugar). Individuals get HEI scores for each food group depending on how closely the 
person’s diet meets the recommended levels of consumption (see box “Health Eating Index”). The 
total composite HEI ranges from 0 to 100, with diet quality improving as scores increase. Between 
2011 and 2012, the average HEI for Americans age 2 and older was 59 (CNPP, 2016).

Healthy Eating Index 

The Healthy Eating Index (HEI) is a scoring metric for diet quality that assesses compliance 
with the Dietary Guidelines for Americans. The measure can be used to determine diet quality 
of individual food intake, community food environment, food processing, or national food 
supply (National Cancer Institute, 2017). HEI is computed based on the consumption amount 
per 1,000 calories of 9 recommended food groups and 3 food groups that should be consumed 
in moderation (Guenther et al., 2013 and 2014). The nine recommended food groups are total 
fruits, whole fruits, total vegetables, greens and beans, whole grains, dairy, total protein food, 
seafood and plant protein, and fatty acids. The three food groups that should be consumed 
in moderation are refined grains, sodium, and empty calories (solid fats, alcohol, and added 
sugars). The amount of food acquired is compared with the recommended amount for each 
food group and is scored based on how closely it follows the recommendation. For example, 
the recommended amount of fruits is 0.8 cup equivalents per 1,000 calories. Any amount larger 
than the recommendation will result in a maximum score of five, whereas any consumption less 
than the recommendation will result in a correspondingly lower score. The total composite HEI 
is the sum of all 12 component scores and ranges between 0 and 100. 
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Differences in Household Characteristics and Food  
Environments Among Households With and Without 
Obese Children

Demographic and socioeconomic characteristics

Children from obese-child households are more likely to be Hispanic than children from nonobese-
child households (table 1). Their parents are less likely to be married or employed and are more 
likely to have less education and to be obese than the parents of nonobese-child households.15 
The prevalence of obese mothers (fathers) is 15 percentage points (18 percentage points) higher 
for obese-child households than for nonobese-child households. Among parents with only obese 
children, some obese children, or no obese children, those without obese children have the lowest 
overall BMI distribution, while those with only obese children have the highest BMI distribution 
(fig. 1). The high correlation between parents’ and children’s weights suggests that shared environ-
ments and genetic compositions (Anderson et al., 2009) may be driving an intergenerational trans-
mission of obesity (Classen, 2010; Classen and Thompson, 2016). 

Table 1 
Demographic characteristics of FoodAPS households, 2012

Nonobese HH Obese HH Differences

Child characteristics

Male 0.46 0.52 -0.05

(0.02) (0.03) (0.04)

Age 9.68 9.98 -0.31

(0.24) (0.23) (0.27)

Hispanic 0.19 0.29 -0.10***

(0.03) (0.05) (0.04)

Non-Hispanic Black 0.14 0.15 -0.01

(0.03) (0.03) (0.03)

Household characteristics

Mother's age 38.04 37.32 0.72

(0.41) (0.43) (0.59)

Married 0.76 0.62 0.14***

(0.02) (0.04) (0.04)

Mother: high school or less 0.17 0.25 -0.08

(0.02) (0.05) (0.05)

Mother: some college 0.40 0.32 0.08**

(0.03) (0.04) (0.03)

Mother: college and higher 0.35 0.23 0.12***

(0.03) (0.04) (0.04)

Mother: employed 0.63 0.60 0.03

15 The main findings remain consistent, even when households with at least one overweight or obese child are compared 
with households without any such children.  

 —continued
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Nonobese HH Obese HH Differences

(0.03) (0.04) (0.05)

Mother: overweight 0.30 0.34 -0.04

(0.02) (0.05) (0.06)

Mother: obese 0.27 0.42 -0.15**

(0.02) (0.05) (0.06)

Father's age 40.59 39.79 0.80

(0.49) (0.61) (0.80)

Father: high school or less 0.28 0.35 -0.08

(0.03) (0.05) (0.06)

Father: some college 0.26 0.19 0.07

(0.03) (0.04) (0.05)

Father: college and higher 0.38 0.21 0.17**

(0.04) (0.04) (0.07)

Father: employed 0.93 0.87 0.06**

(0.01) (0.03) (0.03)

Father: overweight 0.52 0.40 0.12**

(0.03) (0.05) (0.05)

Father: obese 0.25 0.43 -0.18***

(0.03) (0.05) (0.05)

Rural 0.38 0.32 0.06

(0.04) (0.06) (0.06)

Household size 4.58 5.31 -0.73***

(0.12) (0.27) (0.26)

Number of children less than 18 yrs. old 2.25 2.73 -0.49**

(0.11) (0.21) (0.21)

Notes: * p<0.1 ** p<0.05 *** p<0.001. Averages using sample weights are reported in this table. Standard errors are clustered 
at the household level and are reported in parentheses. The sample consists of children age 2-17. “Obese HH” = households 
with at least one obese child, and “nonobese HH” = households without any obese children. 

Source: USDA, Economic Research Service using data from USDA’s National Household Food Acquisition and Purchase 
Survey (FoodAPS), 2012.

Table 1 
Demographic characteristics of FoodAPS households, 2012—continued
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Figure 1 
Body mass index (BMI) distribution of parents in FoodAPS households, 2012
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Notes: The sample consists of mothers and fathers of children reported in the survey. “All ch obese” = households where all 
of the children are obese, “Some ch obese” = households where some of the children are obese, and “No ch obese” = house-
holds without any obese children. The sample excludes observations with unrealistically high or low BMI. The figure shows 
the distribution of BMI of the particular sample.

Source: USDA, Economic Research Service using data from USDA’s National Household Food Acquisition and Purchase 
Survey (FoodAPS), 2012.
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Financial well-being can shape a household’s environment and affect the cognitive and noncognitive 
development of children in the household (Case et al., 2002; Dahl and Lochner, 2012; Jo, 2016).16 

Previous research shows that children from low-income households have a higher risk of obesity 
(Anderson and Butcher, 2006; Jo, 2014; Lin, 2005; Murasko, 2009 and 2013). Low-income house-
holds may be able to afford only relatively cheap processed foods, which have low nutritional values 
and high calories (Aggarwal et al., 2012; Drewnowski, 2010; Townsend et al., 2009). These house-
hold types likely live in unsafe neighborhoods where children cannot play outside, and they typi-
cally lack the resources needed to send children to sports and other afterschool programs, resulting 
in lower calorie expenditure for the children. The faster weight gain of children from obese-child 
households, rather than a stunted height growth, accounts for the difference in obesity rates of chil-
dren (fig. 2). 

Figure 2 
Height and weight distribution of children in FoodAPS households, 2012

Notes: The sample consists of children age 2-17. “Obese HH” = households with at least one obese child, and “nonobese HH” 
= households without any obese children. The figure demonstrates that heights do not differ between children from the two 
household types but weights do, especially at later ages.  

Source: USDA, Economic Research Service using data from USDA’s National Household Food Acquisition and Purchase 
Survey (FoodAPS), 2012.

Obese-child households are financially worse off than nonobese-child households (table 2). They 
have lower monthly incomes, are less likely to own a house or a car, and own fewer numbers of cars, 

16 Studies show that financial resources play a crucial role on children’s cognitive development. For example, Dahl and 
Lochner (2012) find that additional household income can increase children’s test scores by improving parents’ emotional 
well-being, which subsequently encourages them to nurture children better. Additional income also enables parents to pur-
chase more child-centered goods, such as books or quality day care, directly influencing children’s cognitive development. 
Household income also protects children from getting sick and helps them recover faster when they do get sick (Currie and 
Stabile, 2003; Condliffe and Link, 2008).
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on average, than nonobese-child households. Among the two household types, a higher share of 
obese-child households participates in or has participated in SNAP.17 Given that obese-child house-
holds are no more likely than nonobese-child households to live in rural areas—where the cost of 
living is lower—and have more household members (see table 1), the lower nonfood expenditures 
per household member of obese-child households probably implies that their financial resources are 
relatively limited.

Table 2 
Financial well-being of FoodAPS households, 2012

Nonobese HH Obese HH Differences

Household monthly income ($) 6,571.00 4,608.00 1,963.54***

(380.90) (287.30) (374.96)

Urban 4,350.24 3,370.09 983.36***

(113.06) (105.13) (172.05)

Rural 4,718.39 3,317.64 1,400.75***

(170.03) (141.02) (266.34)

Monthly nonfood expenditures per person ($) 459.40 329.70 129.65***

(22.72) (21.16) (26.33)

Urban 343.91 253.31 89.65***

(8.59) (6.73) (12.68)

Rural 304.89 239.39 65.50***

(11.95) (12.01) (19.29)

Own or lease a car (%) 0.95 0.90 0.05**

(0.01) (0.02) (0.02)

Urban 0.86 0.84 0.02

(0.01) (0.01) (0.02)

Rural 0.95 0.91 0.04*

(0.01) (0.02) (0.02)

Number of cars owned 2.14 1.98 0.16

(0.06) (0.12) (0.11)

Urban 1.63 1.61 0.03

(0.03) (0.04) (0.05)

Rural 2.23 2.1 0.14

(0.06) (0.09) (0.10)

Own a house (%) 0.62 0.49 0.13***

(0.03) (0.04) (0.04)

Urban 0.39 0.30 0.08***

(0.01) (0.02) (0.02)

Rural 0.62 0.60 0.02

17 The higher rate of SNAP participation among obese-child households raises the question of whether participation in 
SNAP causes weight gain. However, the findings on the effect of SNAP on weight gain are ambiguous. While SNAP seems 
to increase BMI and obesity rates of female adults (Gibson, 2003; Ver Ploeg and Ralston, 2008), it seems to reduce those of 
children (Kreider et al., 2012; Schmeiser, 2012). 

 —continued
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Nonobese HH Obese HH Differences

(0.02) (0.03) (0.04)

Participate in SNAP (%) 0.33 0.44 -0.11**

(0.02) (0.04) (0.04)

Urban 0.58 0.67 -0.09***

(0.01) (0.02) (0.02)

Rural 0.55 0.66 -0.11**

(0.02) (0.03) (0.04)

Notes: * p<0.1 ** p<0.05 *** p<0.001. Averages using sample weights are reported in this table. Standard errors are clustered 
at the household level and are reported in parentheses. “Obese HH” = households with at least one obese child, and “non-
obese HH” = households without any obese children. SNAP = Supplemental Nutrition Assistance Program.

Source: USDA, Economic Research Service using data from USDA’s National Household Food Acquisition and Purchase 
Survey (FoodAPS), 2012.

Because the characteristics of households in rural areas likely differ from those of households in 
urban areas, the financial well-being of households with and without obese children is examined 
separately here for rural and urban areas (see table 2). The difference in monthly household income 
between obese-child households and nonobese-child households is greater in rural areas ($1,401) 
than in urban areas ($983). On the other hand, the difference in monthly nonfood expenditures per 
household member is lower in rural areas ($66) than in urban areas ($90). Having access to a car is 
more important for households in rural areas, where public transportation is not as widely available 
as it is in urban areas and food stores are sparsely located. In rural areas, most households own or 
lease a car (above 90 percent), but nonobese-child households are 4 percentage points more likely to 
own or lease a car than obese-child households. The difference in car accessibility across the house-
hold types is not statistically significant in urban areas. Differences in car access suggest that house-
holds may also exhibit differences in food access. 

Food environment

A growing number of studies have examined the effects of local environments on obesity rates. 
Some studies focus on the relationship between environments that lack stores or restaurants offering 
healthful food options, commonly known as food deserts, and the poor diet quality and weight status 
of local residents. Others focus on the relationship between the abundance of stores or restaurants 
selling unhealthful foods—such as fast-food restaurants or convenience stores—and obesity rates. 
Food prepared away from home generally contains more calories, is served in larger portion sizes, 
and is less nutritious (e.g., high in fat and sodium) than food prepared at home (Guthrie et al., 2002; 
Mancino et al., 2010; Nielsen and Popkin, 2003). Therefore, easier access to (short distance to the 
nearest food outlet) or greater availability of (high density of food outlets within a radius) stores or 
restaurants selling unhealthful foods can increase the net caloric intake of local residents, eventually 
leading to high obesity rates (Mancino et al., 2014).

Results from these studies are mixed. Some find that a high density of stores or restaurants selling 
healthful foods is associated with a lower risk of obesity (Carroll-Scott et al., 2013; Harrison et al., 
2011; Zick et al., 2009). Others find that a high density of fast-food restaurants is associated with 
high obesity rates in the surrounding areas (Alviola et al., 2014; Chen et al., 2013; Currie et al., 

Table 2 
Financial well-being of FoodAPS households, 2012—continued
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2010; Dunn, 2010; Dunn et al., 2012). For example, Alviola et al. (2014) show that in Arkansas, the 
addition of a fast-food restaurant within a 1-mile radius of a school raises obesity rates of children 
attending the school by 1.23 percentage points. Currie et al. (2010) find that children attending 
schools within 0.1 miles of a fast-food restaurant have a higher obesity rate (1.7 percentage points) 
than children attending schools within 0.10 to 0.25 miles of a fast-food restaurant. In contrast, other 
studies find that the proximity to stores or restaurants has a negligible effect on where people shop 
(Ver Ploeg et al., 2015) or how much they weigh (Lee, 2012; Lopez, 2007; Sturm and Hattori, 2015; 
Wang et al., 2007). 

Households in rural areas, where food stores are sparsely located, face distinctly different food envi-
ronments than households in urban areas. Rural households are more likely to have access to cars 
and travel further to shop or dine out than urban households. The differences are more pronounced 
for rural households with obese children. On average, rural obese-child households have 0.9 and 2.8 
fewer superstores within a 10- and 15-mile radius, respectively, than rural nonobese-child house-
holds (table 3). Rural obese-child households also have 1.3 and 2.9 fewer supermarkets within a 
10- and 15-mile radius, respectively, than rural nonobese households. Although rural obese-child 
households seem to live further from the nearest stores and restaurants than rural nonobese-child 
households, the differences are not statistically significant, except for the distance to the nearest sit-
down restaurant (0.6 miles further for rural obese-child households). In summary, rural obese-child 
households live in areas with lower access to superstores and supermarkets than rural nonobese-
child households. Given that households without access to cars depend more on nearby stores 
(Clifton, 2004) and that a lower percentage of obese-child households in rural areas has access to 
cars (see table 2), the actual difference in food accessibility between the two types of rural house-
holds is likely to be greater.  

Table 3 
Household food environment: rural areas, 2012

Nonobese HH Obese HH Differences

Number of super stores within 10 miles 4.4 3.5 0.9*

(0.2) (0.3) (0.4)

Number of super stores within 15 miles 11.6 8.8 2.8*

(0.7) (0.8) (1.1)

Number of supermarkets within 10 miles 5.8 4.5 1.3*

(0.4) (0.4) (0.6)

Number of supermarkets within 15 miles 13.6 10.7 2.9*

(0.8) (1.0) (1.4)

Number of convenience stores within 10 miles 17.0 15.1 1.9

(0.8) (1.0) (1.3)

Number of convenience stores within 15 miles 43.6 37.6 6.0

(2.1) (2.7) (3.6)

Number of fast-food restaurants within 10 miles 24.9 22.1 2.8

(1.4) (2.0) (2.5)

Number of fast-food restaurants within 15 miles 52.0 47.7 4.3

(2.9) (4.6) (5.3)

Number of sit-down restaurants within 10 miles 91.7 72.5 19.2

 —continued
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Nonobese HH Obese HH Differences

(5.9) (7.3) (10.0)

Number of sit-down restaurants within 15 miles 190.9 163.8 27.1

(11.7) (17.8) (21.0)

Distance to the nearest super store (miles) 5.7 6.3 -0.6

(0.2) (0.3) (0.4)

Distance to the nearest supermarket (miles) 5.4 6.0 -0.6

(0.2) (0.4) (0.5)

Distance to the nearest convenience store 
(miles)

3.1 3.4 -0.2

(0.1) (0.2) (0.2)

Distance to the nearest fast-food restaurant  
(miles)

4.3 5.0 -0.7

(0.2) (0.3) (0.3)

Distance to the nearest sit-down restaurant 
(miles)

1.9 2.5 -0.6***

(0.1) (0.2) (0.2)

Notes: * p<0.1 ** p<0.05 *** p<0.001. Averages using sample weights are reported in this table. Standard errors are clustered 
at the household level and are reported in parentheses. “Obese HH” = households with at least one obese child, and “non-
obese HH” = households without any obese children.

Source: USDA, Economic Research Service using data from USDA’s National Household Food Acquisition and Purchase 
Survey (FoodAPS), 2012.

Table 4 follows a similar approach to table 3 but instead examines food environments in urban areas 
and uses a shorter radius between food stores and households. Consistent with Powell et al. (2007), 
urban obese-child households live in areas with a greater availability of and access to convenience 
stores than urban nonobese-child households. Urban obese-child households have 0.4 and 0.8 more 
convenience stores within a 0.5- and a 1.0-mile radius, respectively, than urban nonobese-child 
households. In addition, the distances to the nearest convenience store are 0.2 miles shorter for urban 
obese-child households than for urban nonobese-child households.18 In contrast to studies that find 
a large number of fast-food restaurants being associated with high obesity rates, this study finds no 
difference in the availability of and access to fast-food restaurants for the two household types in 
urban areas. 

Table 4 
Household food environment: urban areas, 2012

Nonobese HH Obese HH Differences

Number of super stores within 0.5 mile 0.3 0.3 -0.0

(0.0) (0.0) (0.0)

Number of super stores within 1 mile 1.0 1.1 -0.1*

(0.0) (0.0) (0.1)

18 Urban obese-child households have more superstores within a 1.0-mile radius than urban nonobese-child households, 
but the difference (0.1) is small.

Table 3 
Household food environment: rural areas, 2012—continued
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Nonobese HH Obese HH Differences

Number of supermarkets within 0.5 mile 0.3 0.3 -0.0

(0.0) (0.0) (0.0)

Number of supermarkets within 1 mile 1.1 1.1 0.0

(0.0) (0.0) (0.1)

Number of convenience stores within 0.5 mile 1.9 2.3 -0.4**

(0.1) (0.1) (0.1)

Number of convenience stores within 1 mile 6.3 7.1 -0.8*

(0.2) (0.3) (0.4)

Number of fast-food restaurants within 0.5 mile 2.1 2.1 0.0

(0.1) (0.1) (0.1)

Number of fast-food restaurants within 1 mile 7.2 7.5 -0.3

(0.2) (0.2) (0.3)

Number of sit-down restaurants within 0.5 mile 10.1 9.9 0.3

(0.6) (0.7) (0.9)

Number of sit-down restaurants within 1 mile 31.7 31.6 0.1

(1.4) (1.7) (2.2)

Distance to the nearest super store (miles) 1.3 1.3 0.0

(0.0) (0.1) (0.1)

Distance to the nearest supermarket (miles) 1.5 1.1 0.4**

(0.1) (0.1) (0.1)

Distance to the nearest convenience store (miles) 0.7 0.5 0.2***

(0.0) (0.0) (0.0)

Distance to the nearest fast-food restaurant  
(miles)

0.6 0.6 0.0

(0.0) (0.0) (0.0)

Distance to the nearest sit-down restaurant (miles) 0.4 0.3 0.0*

(0.0) (0.0) (0.0)

Notes: * p<0.1 ** p<0.05 *** p<0.001. Averages using sample weights are reported in this table. Standard errors are clustered 
at the household level and are reported in parentheses. “Obese HH” = households with at least one obese child, and “non-
obese HH” = households without any obese children. 

Source: USDA, Economic Research Service using data from USDA’s National Household Food Acquisition and Purchase 
Survey (FoodAPS), 2012.

The findings in this section suggest that obese-child households live in areas with lower access to 
healthful foods. Superstores or supermarkets tend to consistently carry healthful foods, such as 
fresh produce and low-fat protein. Convenience stores tend to carry mostly nonperishable processed 
foods with a long shelf life, such as sugary drinks and salty snacks. As shown in tables 3 and 4, 
obese-child households have access to fewer superstores and supermarkets (in rural areas) and more 
convenience stores (in urban areas) than nonobese-child households. However, these findings should 
be interpreted with caution. Members of some households may occasionally shop for food or dine 
out near their workplaces or commuting paths. Therefore, although the households may be located 
in areas with lower access to healthful foods, their actual access to healthful foods may not be low. 

Table 4 
Household food environment: urban areas, 2012—continued
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Moreover, individuals with high body weight may prefer to live in areas with a greater availability 
of stores selling unhealthful foods. In such cases, there would be an association between the number 
of stores selling unhealthful foods and the residents’ weight status, but the relationship cannot be 
deemed causal.19 

Food consumption patterns

Parents have a large influence on their children’s physical and emotional well-being. Parental behav-
iors or household routines—such as having rules for watching TV, how often children eat, and how 
often the family eats together—affect children’s diet and health (Anderson, 2012; Case and Paxson, 
2002). Findings from some studies suggest that food consumption patterns, in particular, are an 
important mechanism behind the adverse impact of maternal employment on childhood obesity. For 
example, Cawley and Liu (2012) find that working mothers spend less time cooking and eating with 
children and are more likely to buy prepared foods than nonworking mothers. Fiese et al. (2012) 
note that households with normal-weight children are more likely to value shared meal times than 
households with overweight children. Therefore, where children eat (at home or at a restaurant), 
how often a household eats together, and how frequently children eat throughout the day can all be 
important correlates with body weights. 

Food consumption patterns do not differ significantly between households with and without an 
obese child (table 5). Given that restaurant meals tend to be higher in calories and less nutritious 
than meals prepared at home, one would expect obese-child households to eat at restaurants more 
frequently than nonobese-child households. However, the difference in the number of times the two 
household types ate dinner out or at home is not statistically significant. Nor is the difference in 
the number of times the household types ate dinner together as families—an activity that enables 
parents to closely monitor their children’s diets. The only statistically significant difference in food 
consumption patterns is the number of times children ate breakfast.20 During the survey week, chil-
dren from nonobese-child households ate breakfast 5 percent more often than children from obese-
child households. The number of times children consumed other meals (lunch, dinner, and snacks) is 
consistent across the household types. 

Table 5 
Food consumption patterns of FoodAPS households, 2012

Nonobese HH Obese HH Differences

Number of times HH ate dinner out per week 1.2 1.1 0.1

(0.1) (0.1) (0.1)

Number of times HH prepared dinner at home 
per week

5.2 5.5 -0.2

(0.1) (0.2) (0.2)

19 The main issue here is that the location of retail food stores is not randomly chosen. Business owners open stores in 
areas with high demand, and overweight individuals may prefer to reside in areas with a high density of convenience stores 
and fast-food restaurants. Thus, we need to separate the supply of stores from demand to identify the causal effect. A growing 
number of researchers use econometric strategies to identify the causal effect of fast-food restaurants and grocery stores on 
obesity (Courtemanche and Carden, 2011; Dunn, 2010; Dunn et al., 2012).

20 This is consistent with Fertig et al. (2009), who find that the share of meals children eat at restaurants is not significant-
ly correlated with their BMIs, but the number of meals children eat is significantly and negatively associated with their BMIs.

 —continued
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Nonobese HH Obese HH Differences

Number of times HH ate dinner together per 
week

5.6 5.8 -0.2

(0.1) (0.2) (0.2)

Number of times child ate breakfast per week 5.8 5.5 0.4*

(0.1) (0.2) (0.2)

Number of times child ate lunch per week 6.1 6.1 -0.0

(0.1) (0.1) (0.2)

Number of times child ate dinner per week 6.3 6.3 0.0

(0.1) (0.1) (0.1)

Number of times child ate snack per week 13.0 12.6 0.4

(0.3) (0.5) (0.5)

Notes: * p<0.1 ** p<0.05 *** p<0.001. Averages using sample weights are reported in this table. Standard errors are clustered 
at the household level and are reported in parentheses. “Obese HH” = households with at least one obese child, and “non-
obese HH” = households without any obese children.

Source: USDA, Economic Research Service using data from USDA’s National Household Food Acquisition and Purchase 
Survey (FoodAPS), 2012.

The findings in this section have a number of caveats. First, the number of times a child eats break-
fast may simply be associated with other household routines that are beneficial for children’s weight. 
For example, parents who are concerned about their children’s weight may not only make sure the 
children do not skip a meal but may also take them out more often for physical activities. In addition, 
the lack of a statistically significant correlation between the number of times households eat out and 
childhood obesity may be driven by incomplete information. FoodAPS did not collect information 
on whether a child actually ate anything when a household ate at home or at a restaurant. Fertig et 
al. (2009) propose that takeout meals eaten at home may be obscuring the significant effect of eating 
at a restaurant. Lastly, FoodAPS did not collect information on the number of times a household ate 
meals outside the home other than dinner. Although dinner may be the meal that a household is most 
likely to consume at a restaurant, the lack of information on breakfast or lunch consumption away 
from home may be masking potential differences across household types.   

Nutritional quality of the food baskets and attitude toward healthy eating

The nutritional quality of food acquired by FoodAPS households may account for significant 
differences between households with and without an obese child (table 6). Previous studies find 
that a person’s knowledge of diet and nutrition is closely related to his or her diet quality (Blaylock 
et al., 1999; Gregory et al., 2014; Park et al., 2014; Wardle et al., 2000). Parents from obese-child 
households, who tend to have lower income and education levels than parents from nonobese-child 
households, may have limited knowledge of nutritious foods or healthful cooking (Variyam et al., 
1998 and 1999). As a result, children from these households may consume less nutritious and high-
caloric meals. 

Table 5 
Food consumption patterns of FoodAPS households, 2012—continued
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Table 6 
Nutritional quality of food baskets acquired by FoodAPS households, 2012

Total Food at home Food away from home 

Non-
obese 

HH
Obese 

HH
Differ-
ences

Non-
obese 

HH
Obese 

HH
Differ-
ences

Non-
obese 

HH
Obese 

HH
Differ-
ences

Additional 
calories acquired 
per household1

-143.9 -414.6 270.7

(450.3) (424.1) (603.9)

Daily amount 
of nutrients 
acquired per 
SAE in grams2

Protein 60.8 58.6 2.2 39.8 39.6 0.2 21.0 19.0 2.0

(2.0) (3.4) (4.0) (1.8) (3.4) (3.8) (0.8) (1.4) (1.6)

Dietary fiber 14.4 14.2 0.3 10.6 10.8 -0.1 3.8 3.4 0.4

(0.5) (1.1) (1.2) (0.5) (1.2) (1.2) (0.1) (0.3) (0.3)

Sugar 127.9 128.9 -1.0 100.0 100.5 -0.5 27.9 28.4 -0.5

(8.1) (7.9) (11.8) (8.0) (8.3) (12.2) (1.4) (2.2) (2.5)

Fat 74.9 72.2 2.7 53.0 52.6 0.4 21.9 19.6 2.3

(2.7) (4.9) (5.4) (2.6) (4.8) (5.2) (0.8) (1.5) (1.8)

Added sugar 21.8 22.3 -0.5 17.0 17.4 -0.5 4.8 4.9 -0.0

(1.7) (1.8) (2.5) (1.7) (1.8) (2.6) (0.3) (0.4) (0.5)

Notes: * p<0.1 ** p<0.05 *** p<0.001. Averages using sample weights are reported in this table. Standard errors are clustered 
at the household level and are reported in parentheses. “Obese HH” = households with at least one obese child, and “non-
obese HH” = households without any obese children.
1 The total daily calories acquired by households are subtracted from the total daily calories recommended by the 2010 
Dietary Guidelines for Americans. The calories are aggregated at the household level because FoodAPS does not provide 
information on how food was distributed among household members. 
2 All of the nutrient values represent how much a household member acquired per day on average in grams. The amount 
acquired per person is computed using the number of standard adult equivalents (SAE) instead of the number of household 
members. SAE takes into consideration differing nutrient needs by gender and age and thus accounts for potentially different 
household compositions across the comparison groups. For example, the total daily caloric needs for a three-member house-
hold with an adult male (2,400 kcal), an adult female (1,800 kcal), and a boy age 4 (1,200 kcal) is 5,400 kcal per day and is 
assigned an SAE of 2.7. The daily amount of nutrients acquired by a household is then divided by 2.7 instead of 3.0 to obtain 
the “per SAE acquisition amount.”

Source: USDA, Economic Research Service using data from USDA’s National Household Food Acquisition and Purchase 
Survey (FoodAPS), 2012.

A simple comparison of the total calories and nutrients acquired by a household with three adults 
and a household with one adult and two children will present spurious differences because adults 
generally need more calories and nutrients. Therefore, the amount of calories and nutrients shown in 
table 6 is standardized to account for varying household sizes and compositions. More specifically, 
the table presents the surplus calorie amount that a household acquired above the amount recom-
mended by the 2010 Dietary Guidelines for Americans. The amount of nutrients is standardized by 
the standard adult equivalent (SAE) with recommended intake of 2,000 kilocalories (kcal) per day. 
For example, a household with an adult male (2,400 kcal), an adult female (1,800 kcal), a 5-year-old 
girl (1,200 kcal), and a 10-year-old girl (1,400 kcal) requires total daily intake of 6,800 kcal and is 
assigned an SAE of 3.4 (6,800 divided by 2,000). The total amount of daily nutrients acquired by a 
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household is then divided by 3.4 instead of 4.0 to obtain the “per SAE acquisition amount in grams.” 
Table 6 also presents the daily amount of nutrients acquired for FAH and FAFH, as the quality 
of nutrients likely differs depending on where food is prepared. As stated in the previous section, 
FAFH is generally less nutritious than FAH (Guthrie et al., 2002; Mancino et al., 2010; Nielsen and 
Popkin, 2003).    

During the survey week, both types of households acquired less calories than the daily recom-
mended amount (see table 6).21 Perhaps the households already had existing stocks of food at home 
and thus acquired less than the recommended amount. The obese-child households acquired less 
calories than the nonobese-child households, even though the difference is not statistically signifi-
cant. The nonobese-child households acquired slightly more protein per person (2.2 grams) but also 
more fat per person (2.7 grams). The differences in the amount of nutrients acquired are mostly 
driven by FAFH but are not statistically significant. 

USDA’s Healthy Eating Index is used to examine how closely a household’s acquisition of nutrients 
adheres to the 2010 Dietary Guidelines for Americans overall. The difference in total HEI scores 
between household types is small and not statistically significant (table 7). The total HEI score for 
nonobese-child households is 50.1, compared with 49.6 for obese-child households. Considering that 
the average HEI was 59.0 in NHANES, a nationally representative survey, the overall nutritional 
quality of food acquired by FoodAPS households is slightly lower than that of the general popula-
tion. Most of the differences in individual nutrient component scores are small and not statisti-
cally significant, except for the seafood and plant protein category. For this component, scores for 
nonobese-child households are 1.8 out of a maximum of 5.0, compared with scores of 1.5 for obese-
child households. The difference (0.3) is driven by the difference in acquisition of FAFH. 

Table 7 
Healthy Eating Index (HEI) scores of food baskets acquired by FoodAPS households, 2012 

Total

HEI component (max. score) Nonobese HH Obese HH Differences

Total vegetables (5) 2.9 2.9 0.0

(0.1) (0.1) (0.1)

Greens and beans (5) 1.7 1.8 -0.0

(0.1) (0.2) (0.1)

Total fruit (5) 2.3 2.4 -0.1

(0.1) (0.2) (0.2)

Whole fruit (5) 2.7 2.7 0.1

(0.1) (0.1) (0.2)

Whole grains (10) 2.2 1.8 0.4

(0.1) (0.3) (0.2)

Dairy (10) 6.1 6.2 -0.0

(0.1) (0.2) (0.3)

Total protein foods (5) 3.9 4.0 -0.1

21 The 2010 Dietary Guidelines for Americans provides caloric requirement that varies by age and gender. The total daily 
calorie amounts recommended are subtracted from the total daily calorie amounts acquired by a household. The calories are 
aggregated at the household level because FoodAPS did not collect information on how food was distributed among house-
hold members. 

 —continued
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Total

HEI component (max. score) Nonobese HH Obese HH Differences

(0.0) (0.1) (0.1)

Seafood and plant proteins (5) 1.8 1.5 0.3**

(0.1) (0.2) (0.1)

Fatty acids (10) 4.6 4.6 -0.1

(0.1) (0.2) (0.2)

Sodium (10) 5.6 5.9 -0.3

(0.1) (0.3) (0.3)

Refined grains (10) 5.6 5.3 0.3

(0.2) (0.2) (0.3)

Empty calories (20) 10.7 10.6 0.1

(0.3) (0.3) (0.5)

Total HEI 2010 (100) 50.1 49.6 0.5

(0.7) (1.0) (1.2)

Table 7 
Healthy Eating Index (HEI) scores of food baskets acquired by FoodAPS households, 
2012—continued

Food at home Food away from home

HEI component (max. score)
Nonobese 

HH
Obese 

HH Differences
Nonobese 

HH
Obese 

HH Differences

Total vegetables (5) 2.6 2.5 0.1 0.4 0.5 -0.0

(0.1) (0.1) (0.2) (0.1) (0.2) (0.2)

Greens and beans (5) 1.6 1.5 0.1 0.1 0.0 0.1

(0.1) (0.2) (0.2) (0.1) (0.0) (0.1)

Total fruit (5) 2.4 2.5 -0.1 0.3 0.3 0.0

(0.1) (0.2) (0.2) (0.1) (0.1) (0.1)

Whole fruit (5) 2.7 2.5 0.2 0.2 0.3 -0.0

(0.2) (0.2) (0.2) (0.1) (0.1) (0.1)

Whole grains (10) 2.6 2.1 0.4 0.2 0.2 0.0

(0.2) (0.3) (0.4) (0.1) (0.2) (0.2)

Dairy (10) 5.7 5.6 0.1 0.4 0.2 0.2

(0.1) (0.3) (0.3) (0.1) (0.1) (0.1)

Total protein foods (5) 3.3 3.3 -0.1 0.6 0.6 -0.1

(0.1) (0.1) (0.1) (0.1) (0.2) (0.2)

Seafood and plant proteins (5) 1.7 1.5 0.2 0.3 0.0 0.3***

(0.1) (0.2) (0.2) (0.1) (0.0) (0.1)

Fatty acids (10) 4.2 4.3 -0.1 1.5 1.5 -0.1

Table 7 
Healthy Eating Index (HEI) scores of food baskets acquired by FoodAPS households, 
2012—continued

 —continued
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Food at home Food away from home

HEI component (max. score)
Nonobese 

HH
Obese 

HH Differences
Nonobese 

HH
Obese 

HH Differences

(0.1) (0.3) (0.3) (0.2) (0.4) (0.4)

Sodium (10) 6.8 7.2 -0.4 2.1 2.4 -0.3

(0.1) (0.3) (0.4) (0.3) (0.7) (0.7)

Refined grains (10) 6.5 6.0 0.5 1.9 2.1 -0.2

(0.2) (0.2) (0.3) (0.3) (0.6) (0.7)

Empty calories (20) 10.4 10.9 -0.6 3.5 3.4 0.1

(0.3) (0.5) (0.6) (0.5) (1.1) (1.3)

Total HEI 2010 (100) 50.4 49.9 0.5 11.5 11.5 0.0

(0.9) (1.2) (1.5) (1.4) (3.1) (3.3)

Notes: * p<0.1 ** p<0.05 *** p<0.001. Averages using sample weights are reported in this table. Standard errors are clustered 
at the household level and are reported in parentheses. “Obese HH” = households with at least one obese child, and “non-
obese HH” = households without any obese children. The table reports scores for each of the 12 components that make up 
the HEI and the total composite score. The maximum possible score for each component is in parenthesis. For more informa-
tion on the HEI, see the USDA website. 

Source: USDA, Economic Research Service using data from USDA’s National Household Food Acquisition and Purchase 
Survey (FoodAPS), 2012.

A number of factors may explain the lack of statistically significant differences in the nutritional 
quality of acquired food across household types. First, some differences in nutritional quality 
may be obscured by the lack of data on food consumption. FoodAPS collected information on the 
amount of food acquired but not the amount consumed. Because of food spoilage and existing 
stocks of food at home, the amount consumed likely differs from the amount acquired throughout 
the week.22  The implicit assumption here is that the existing stocks of food at home and the propor-
tion of the amount consumed to the amount acquired do not vary across household types. In reality, 
some households may have more food at home or consume a larger share of acquired food. If obese-
child households with lower incomes have a greater amount of processed food at home or consume 
less of the healthful foods they acquire during the week, such differences will not be detected in 
this analysis. Second, because the food acquisition information is self-reported, it likely suffers 
from some degree of error and can mask actual differences. Third, the differences in children’s diet 
quality cannot be compared because the food acquisition information was collected at the household 
level.23 If households acquire similar types of food but children from nonobese-child households 
eat less or more healthfully, such differences will not be detected in this analysis. Fourth, existing 
studies show that households do not necessarily shop at the closest grocery stores (Ver Ploeg et al., 
2015; Ver Ploeg and Rahkovsky, 2016). Therefore, even though obese-child households are more 
likely to live in areas with lower access to healthful foods, they may be purchasing healthful foods 
further away from home. Lastly, despite acquiring foods of similar nutritional quality, households 

22 The amount consumed would be smaller than the amount acquired if a household throws away part of the acquired 
food. The amount consumed would be greater than the amount acquired during the survey week if a household already had a 
large stock of food at home. 

23 The FAFH dataset includes information on which household member was present during each eating occasion but does 
not have information on who ate what food. The FAH dataset includes information on food acquired by a household but not 
on how the food was distributed among household members.

Table 7 
Healthy Eating Index (HEI) scores of food baskets acquired by FoodAPS households, 
2012—continued
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may engage in different amounts of physical activity, which can lead to different health outcomes for 
children. However, this hypothesis cannot be tested because FoodAPS did not collect information on 
physical activities. 

In terms of attitudes toward healthful eating, FoodAPS respondents from both household types 
rated their households’ diets and their own diets as about average, with scores of 3 out of 5 (table 
8). Respondents from obese-child households rated their diets as slightly more healthful than did 
respondents from nonobese-child households. The size of the difference is small (0.3) but statisti-
cally significant. Given that there is no significant difference in the nutritional quality of acquired 
food (tables 6 and 7), one would not expect the respondents from obese-child households to rate the 
healthfulness of their diets higher than respondents from nonobese-child households. 

Table 8 
Opinions on healthy eating by FoodAPS households, 2012

Nonobese
HH

Obese 
HH Differences

Respondents' assessment of healthfulness of own diet 3.1 2.9 0.2*

(1=excellent, 5=poor) (0.0) (0.1) (0.1)

Respondents' assessment of healthfulness of HH diet 3.3 3.0 0.3***

(1=excellent, 5=poor) (0.0) (0.1) (0.1)

Barriers to eating healthy (%)

Price 0.35 0.48 -0.13***

(0.03) (0.04) (0.04)

Time constraint 0.20 0.16 0.05

(0.02) (0.03) (0.04)

Respondents think healthy foods taste poor 0.09 0.14 -0.05**

(0.01) (0.03) (0.02)

Households think healthy foods taste poor 0.30 0.40 -0.10*

(0.04) (0.05) (0.05)

Notes: * p<0.1 ** p<0.05 *** p<0.001. Averages using sample weights are reported in this table. Standard errors are clustered 
at the household level and are reported in parentheses. “Obese HH” = households with at least one obese child, and “non-
obese HH” = households without any obese children.

Source: USDA, Economic Research Service using data from USDA’s National Household Food Acquisition and Purchase 
Survey (FoodAPS), 2012.

FoodAPS also collected information on perceived barriers to more healthful eating (table 8). Public 
health advocates often speculate that time constraints force some people to eat fast food or processed 
food rather than more nutritious food prepared at home. However, the difference in the shares of 
the two household types choosing time constraints as a barrier to healthy eating is not statisti-
cally significant. Instead, the share of households that cite high prices of healthful food as a factor 
is 13 percentage points higher for obese-child households than for nonobese-child households. A 
higher share of obese-child households (10 percentage points) also says they do not like the taste of 
healthful food. Given that no significant relationship exists between diet quality and total daily food 
expenditure (Carlson et al., 2014), it is notable that obese-child households are more likely to point 
to high prices as the reason for not eating more healthfully. 
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Conclusion

This study’s main objective is to examine potential links between household characteristics and 
local food environments and childhood obesity. Findings show that children from households with 
at least one obese child live in disadvantageous environments relative to children from households 
without any obese children. Children from obese-child households are more likely than children 
from nonobese-child households to live with parents who are not married, have less education, and 
are financially constrained. They also tend to live in areas with lower access to healthful foods. The 
number of times children eat breakfast per week is an important correlate of childhood obesity, but 
whether a household eats at home or at a restaurant is not. FoodAPS respondents from obese-child 
households more frequently cite high food prices and poor flavor of healthful foods as barriers to 
eating more healthfully. Findings reveal no statistically significant differences in the nutritional 
quality of food acquired by the two household types. 

The study’s findings imply that household characteristics and food environments are important 
correlates of childhood obesity and thus may strengthen the intergenerational transfer of health and 
wealth. An adverse environment can result in obese parents with low socioeconomic status having 
obese children, who subsequently grow up to be obese adults themselves. These obese children 
are more likely to enter adulthood with poorer health and lower socioeconomic status than their 
nonobese peers (Cawley and Spiess, 2008), as obese individuals tend to fair worse in both job and 
marriage markets (Averett and Korenman, 1996; Cawley, 2004; Hamermesh and Biddle, 1994).  A 
growing number of legislators have been trying to curb rising obesity rates locally by limiting the 
number of fast-food restaurants or by imposing taxes on sugar-sweetened beverages. The findings 
indicate that some of these proposed policies may be effective in lowering obesity rates, which 
would eventually weaken intergenerational transmission of health and wealth.

It is important to note that no causal inference can be drawn without more rigorous econometric 
analysis. Also, though the overall average obesity rate may not be biased in survey data, the distribu-
tion can be biased, particularly for children whose heights and weights are reported by their parents. 
Therefore, researchers should be cautious when drawing conclusions on childhood obesity rates 
using uncorrected parent-reported data. 
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Appendix

Appendix table 1 
Shares of overweight or obese by race, sex, and age groups in FoodAPS versus NHANES

FoodAPS

2-19 years 2-5 years 6-11 years 12-19 years

Panel A. Percent overweight or 
obese (BMI≥85th percentile)

All 35.6 36.9 38.8 32.8

Boys 37.8 38.1 39.7 36.5

Girls 33.4 35.8 38.0 29.1

Non-Hispanic White 32.8 34.2 34.3 31.2

Boys 35.6 37.3 35.4 35.1

Girls 30.3 31.7 33.4 27.5

Non-Hispanic Black 40.2 55.5 43.6 33.8

Boys 39.9 55.3 43.9 33.2

Girls 40.5 55.6 43.1 34.5

Hispanic 40.2 34.6 48.0 36.7

Boys 42.4 31.9 48.5 43.5

Girls 38.1 37.4 47.6 30.0

Panel B. Percent obese 
(BMI≥95th percentile)

All 19.1 26.4 22.3 13.9

Boys 21.1 24.9 24.7 17.2

Girls 17.1 27.8 20.0 10.7

Non-Hispanic White 16.9 22.6 18.5 13.7

Boys 19.5 23.4 20.5 17.5

Girls 14.6 22.0 16.6 10.0

Non-Hispanic Black 22.8 46.3 30.4 11.5

      Boys 20.6 40.1 30.2 9.2

      Girls 25.4 52.2 30.8 14.2

Hispanic 22.6 26.3 27.7 16.7

      Boys 25.8 21.2 32.4 23.4

      Girls 19.6 31.8 23.9 10.1

 —continued
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Appendix table 1 
Shares of overweight or obese by race, sex, and age groups in FoodAPS versus NHANES—
continued

NHANES

2-19 years 2-5 years 6-11 years 12-19 years

Panel A. Percent overweight or 
obese (BMI≥85th percentile)

All 31.8 (29.1-34.7) 22.8 (18.7-27.6) 34.2 (30.1-38.5) 34.5 (30.1-39.2)

Boys 32.0 (29.2-35.0) 23.9 (20.1-28.2) 33.2 (27.7-39.1) 35.1 (29.7-40.9)

Girls 31.6 (27.2-36.5) 21.7 (14.6-31.0) 35.2 (29.2-41.8) 33.8 (27.9-40.4)

Non-Hispanic White 28.5 (24.0-33.4) 20.9 (14.4-29.2) 29.4 (21.6-38.7) 31.2 (24.3-39.1)

Boys 27.8 (22.5-33.8) 21.8 (14.9-30.8) 26.5 (18.2-36.8) 31.5 (21.9-42.9)

Girls 29.2 (22.7-36.7) 19.9 (10.0-35.7) 32.7 (19.8-48.8) 31.0 (22.7-40.7)

Non-Hispanic Black 35.2 (30.2-40.6) 21.9 (16.7-28.2) 38.1 (30.1-46.8) 39.8 (32.9-47.2)

Boys 34.4 (30.3-38.7) 22.2 (16.9-28.6) 39.3 (30.5-48.9) 37.3 (30.3-44.9)

Girls 36.1 (28.7-44.4) 21.6 (14.6-30.8) 36.9 (26.9-48.1) 42.5 (31.9-53.8)

Hispanic 38.9 (36.3-41.6) 29.8 (24.0-36.4) 46.2 (41.5-50.9) 38.1 (31.9-44.8)

Boys 40.7 (37.3-44.1) 31.4 (23.5-40.5) 48.7 (41.1-56.3) 39.6 (31.3-48.5)

Girls 37.0 (33.4-40.8) 28.1 (19.7-38.3) 43.6 (37.5-49.8) 36.5 (28.8-45.0)

Panel B. Percent obese 
(BMI≥95th percentile)

All 16.9 (14.9-19.2) 8.4 (5.9-11.6) 17.7 (14.5-21.4) 20.5 (17.1-24.4)

Boys 16.7 (13.9-19.8) 9.5 (6.2-14.3) 16.4 (12.9-20.6) 20.3 (15.7-25.9)

Girls 17.2 (14.8-19.9) 7.2 (3.8-13.1) 19.1 (15.8-22.8) 20.7 (16.8-25.1)

Non-Hispanic White 14.1 (10.8-18.2) 3.5 (1.4-8.0)1,2 13.1 (7.5-22.0) 19.6 (14.1-26.5)

Boys 12.6 (8.3-18.9) 6.3 (2.2-17.0)1,2 8.8 (3.9-18.6)2 18.3 (10.7-29.5)

Girls 15.6 (11.6-20.7) 0.6 (0.1-5.0)1,2 17.9 (10.8-28.1) 20.9 (13.9-30.1)

Non-Hispanic Black 20.2 (16.7-24.2) 11.3 (7.3-17.1) 23.8 (17.8-31.1) 22.1 (15.8-29.9)

      Boys 19.9 (17.6-22.4) 9.0 (3.7-20.3)2 25.9 (19.8-33.2) 21.4 (16.2-27.8)

      Girls 20.5 (14.6-28.0) 13.9 (9.0-20.7) 21.7 (13.9-32.2) 22.7 (14.0-34.8)

Hispanic 22.4 (20.3-24.6) 16.7 (12.0-22.7) 26.1 (22.5-29.9) 22.6 (17.7-28.5)

      Boys 24.1 (21.1-27.3) 18.0 (11.7-26.8) 28.6 (22.3-35.9) 23.9 (18.2-30.6)

      Girls 20.6 (17.6-24.0) 15.2 (7.9-27.1) 23.4 (18.2-29.5) 21.3 (15.0-29.2)

Notes: Table reports weighted means. FoodAPS contains a small number of non-Hispanic Asians; hence, the means are not 
reported for this group. For National Health and Nutrition Examination Survey (NHANES) data, the 95-percent confidence 
intervals are presented in parentheses. BMI = body mass index.
1 Number of observations is less than 10.
2 Relative standard error is greater than 30 percent but less than 40 percent.

Source: USDA, Economic Research Service using data from USDA’s National Household Food Acquisition and Purchase 
Survey (FoodAPS), 2012, and table 3 in Ogden et al. (2014).
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Appendix table 2 
Share of overweight or obese by race, sex, and age groups in FoodAPS after the correction

NHANES corrected1 NLSY-CH corrected2

2-19 
years

2-5 
years

6-11 
years

12-19 
years

2-19 
years

2-5 
years

6-11 
years

12-19 
years

Panel A. Percent 
overweight or obese 
(BMI≥85th percentile)

All 33.0 24.6 38.8 32.8 38.4 33.8 38.8 40.0

Boys 35.4 26.0 39.7 36.5 37.9 38.7 39.7 36.5

Girls 30.8 23.5 38.0 29.1 38.9 29.5 38 43.5

Non-Hispanic White 30.8 24.0 34.3 31.2 34.8 29.0 34.3 37.4

Boys 34.3 30.1 35.4 35.1 35.9 39.2 35.4 35.1

Girls 27.6 19.3 33.4 27.5 33.9 21.1 33.4 39.6

Non-Hispanic Black 35.8 27.8 43.6 33.8 41.8 30.7 43.6 43.9

Boys 34.8 20.0 43.9 33.2 36.0 26.9 43.9 33.2

Girls 37.1 35.4 43.1 34.5 48.8 34.5 43.1 56.3

Hispanic 37.3 24.7 48.0 36.7 46.3 46.5 48.0 44.8

Boys 38.9 20.9 48.5 43.5 44.9 42.9 48.5 43.5

Girls 35.8 28.5 47.6 30.0 47.6 50.4 47.6 46.2

Panel B. Percent obese 
(BMI≥95th percentile)

All 15.8 9.8 22.3 13.9 19.7 24.1 22.3 16.1

Boys 18.4 10.8 24.7 17.2 21.4 26.8 24.7 17.2

Girls 13.3 9.0 20.0 10.7 18.0 21.7 20.0 15.0

Non-Hispanic White 14.3 9.1 18.5 13.7 18.0 23.8 18.5 15.3

Boys 17.6 12.7 20.5 17.5 20.9 31.1 20.5 17.5

Girls 11.4 6.4 16.6 10.0 15.3 18.1 16.6 13.3

Non-Hispanic Black 16.9 8.6 30.4 11.5 18.9 15.7 30.4 13.0

Boys 15.7 5.6 30.2 9.2 17.1 14.7 30.2 9.2

Girls 18.4 11.6 30.8 14.2 21.2 16.6 30.8 17.5

Hispanic 19.0 11.8 27.7 16.7 25.0 28.6 27.7 21.1

Boys 22.4 9.6 32.4 23.4 26.2 23.4 32.4 23.4

Girls 15.9 14.0 23.9 10.1 23.9 34.3 23.9 18.8

Notes: Table reports weighted means from FoodAPS after the adjustments. BMI = body mass index. 
1 Heights of children age 2-5 are adjusted using the National Health and Nutrition Examination Survey (NHANES) 2011-2012.
2 Heights of children age 2-5 and weights of female adolescents age 12-14 are adjusted using the Child Supplement of the 
National Longitudinal Survey of Youth 79 (NLSY-CH).

Source: USDA, Economic Research Service using data from USDA’s National Household Food Acquisition and Purchase 
Survey (FoodAPS), 2012.
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Appendix table 3 
Description of variables

Variable FoodAPS source file Description

Demographic characteristics

Age, race, gender, employment, 
marital status, BMI

individual

Rural household If the population-weighted centroid of a census 
tract is in an area with less than 2,500 people, 
then it is defined as rural according to the Census 
Bureau's urbanized area definitions and is coded 
1, otherwise 0. 

Financial well-being

Monthly income household Total monthly household income as the sum of 
average household members’ income from the 
six income categories (earnings; unemployment 
insurance; retirement and disability; welfare, child 
support, and alimony; investments; and other 
income sources.)

Nonfood expenditures per 
person

household Total monthly nonfood expenditures as the sum 
of reported expenditures on 14 categories (rent 
or mortgage; rental or homeowners' insurance; 
property taxes; public transport;  electricity; heating 
fuel; sewer and garbage/trash removal; health 
insurance; health insurance copays; doctor and 
hospital bills; prescription drugs; child care; child 
support; adult care) divided by the number of HH 
members.

Own a house household The question asked whether a HH owns, rents, 
or does not pay for the residential unit. A HH that 
owns is coded as 1, otherwise 0.

Own a car household The question asked if any HH member owns, 
leases, or both. If any HH member owns, leases, 
or both then 1, otherwise 0.

Number of cars owned household Total number of vehicles owned or leased.

Participate in SNAP household Constructed from two questions: (1) is anyone in 
HH  receiving the benefits? and (2) did anyone 
in HH ever receive the benefits? If primary 
respondent answered "yes" to either one of the 
questions then 1, otherwise 0.

Household food environment

Number of food stores 
(super stores, supermarkets, 
convenience stores) 

access The file was created using the HH geocode file 
and the USDA Store Tracking and Redemption 
Subsystem.  

Number of restaurants (fast 
food, sit-down)

access The file was created using the HH geocode file 
and InfoUSA.  

Distance to food stores or 
restaurants

access The distance measures a "straight-line" distance 
between HH residence and the store location.

 —continued
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Variable FoodAPS source file Description

Food consumption patterns

Number of times HH ate out household Number of times HH went out for dinner during the 
survey week (min=0, max=7).

Number of times HH prepared 
dinner at home

household Number of times HH prepared dinner at home 
during the survey week (min=0, max=7).

Number of times HH ate dinner 
together

household Number of times HH ate dinner together, at home 
or away, during the survey week (min=0, max=7).

Number of times a child ate a 
meal (breakfast, lunch, dinner, 
snack)

meals Sum of the counts that a person ate a particular 
meal during the survey week. Missing data were 
not counted.

Nutrients

Additional calories acquired per 
household

FAH/FAFH 
nutrient(n), events(e)

Using the total gram weight of an item(n), the 
calories per 100 grams(n), the number of HH 
members at an event(e), the day of the week(e), 
the average daily calories acquired per household 
is calculated.  Then, the recommended daily 
caloric intake for each HH (based on the 2010 
Dietary Guidelines for Americans) is subtracted 
from it to calculate the additional calories acquired 
by each household. 

Protein, dietary fiber, sugar, fat, 
added sugar 

FAH/FAFH 
nutrient(n), events(e)

Using the total gram weight of an item(n), the 
nutrients per 100 grams(n), the number of HH 
members at an event(e), the day of the week(e), 
the average daily nutrients acquired per household 
is calculated. Then, this is divided by standard 
adult equivalent (SAE) to obtain the average daily 
nutrient acquired per HH member accounting for 
HH compositions.

Healthy Eating Index FAH/FAFH 
nutrient(n), events(e)

See box "Healthy Eating Index" on page 5 for 
details.

Attitudes toward healthy 
eating

Respondent's assessment of 
healthiness of his/her and HH 
diet

household 1=excellent, 2=very good, 3=good, 4=fair, 5=poor

Reasons for not eating healthy household The respondent answered either yes or no. 

HH = household. BMI = body mass index. FAH = food at home. FAFH = food away from home.

Source: USDA, Economic Research Service.

Appendix table 3 
Description of variables—continued
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