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Food Programs and Obesity among U.S. Children
Abstract

Fifteen percent of children 6-11 years of age were classified as overweight in
1999-2000, more than triple the percentage in 1965 (Ogden, Flegan, Carroll & Johnson,
2002). Although poverty has traditionally been associated with underweight as a result of
poor diet, researchers have pointed recently to a paradox in the U.S., which is that food
insecurity due to low income and obesity can coexist in the same population. This paper
explores, first, the relationship between low-income and overweight among a nationally
representative sample of elementary-school age children, and, second, whether food
programs such as the Food Stamp Program and the National School Lunch Program are
associated with overweight among low-income children. The data come from the
nationally representative Panel Study of Income Dynamics Child Development
Supplement. No evidence either that poor children are likely to be obese or that food
programs contribute to obesity among poor children was found. The poorest children
have somewhat lower BMI’s and risk of overweight; low- and moderate-income children
have the highest BMIs and greatest risk of overweight compared to children from high
income families. Second, children from poor families benefit from food programs,
particularly the FSP, which is associated with having normal BMI and weight status. If
food programs are linked to overweight, it is for children of low to moderate-income

families who are enrolled in the National School Lunch Program.



Introduction

The prevalence of overweight children in the United States has become an
increasing public health concern. Fifteen percent of children 6-11 years of age were
classified as overweight in 1999-2000, more than triple the percentage in 1965 (Ogden, et
al., 2002). Changes in diet and activity levels are contributing factors. Food consumption
has increased (Harnack, Jeffrey & Boutelle, 2000) whereas energy expenditures are
believed to have declined. Although poverty has traditionally been associated with
underweight as a result of poor diet (Pollitt, et al., 1996), researchers have pointed
recently to a paradox in the U.S., which is that food insecurity due to low income and
obesity can coexist in the same population (Alaimo, Olson & Frongillo, 2001). Recent
research shows an inverse relationship between income and obesity among white girls
(Kimm, et al., 1996). Low income may lead to the use of low-quality, high-fat food or to
binge eating that can also lead to obesity. Recent writings (Besharov, 2002) have pointed
to the possibility that food programs may contribute to an epidemic of overweight by
providing too much food or the wrong kind of food. This paper explores, first, the
relationship between low-income and overweight among a nationally representative
sample of elementary-school age children, second, whether participation in food
programs such as the Food Stamp Program and the National School Lunch Program are
associated with overweight among low-income children.

The incidence of hunger among children in the United States is mercifully small.
Fewer than 1 percent of children were identified as being food insecure with hunger in
2001 (Nord, Andrews & Carlson, 2002). A more prevalent problem is the uncertain

ability to acquire acceptable food because of lack of money, known as food insecurity,



which characterizes 17.6 percent of children’s families. Low income is the major factor
contributing to this condition (Hofferth, 2004). In 2001, 46 percent of children in poor
families and 37 percent of children with family incomes under 185 percent of the poverty
line were food insecure, compared with 6 percent of children in families with incomes
185 percent of poverty and higher (Nord, et al., 2002). They also expressed a much
higher level of other types of hardships, such as borrowing money from friends and
relatives, falling behind in paying bills, and postponing major purchases or medical care
(unpublished data from the PSID-Child Development Supplement).'

Low income is the also the major factor determining eligibility for food programs
designed to reduce food insecurity and prevent hunger. Two different food programs
provide a secure source of food for children in low-income families—the Food Stamp

Program and the National School Lunch Program.

The Food Stamp Program

The Food Stamp program (FSP) is designed to provide in-kind assistance so that a
family can purchase a nutritionally adequate diet defined by a Thrifty Food Plan for a
family of a given size. To be eligible for the FSP a family’s gross income cannot exceed
130 percent of poverty and their net income (gross income minus a set of deductions,
such as deductions for housing and employment expenses and for a share of earnings)
cannot exceed the poverty line. There is also a limit on assets other than a home, such as
the value of a vehicle. Food stamps are in-kind benefits; only qualifying foods and non-

alcoholic beverages can be purchased in participating retail stores. Restaurant meals are

! This paper does not address the link between food insecurity and overweight. Although children whose families reported food
insecurity with hunger had a higher incidence of overweight in simple tabulations, only 42 children were in such families. None of the
preliminary analyses indicated a significant link between food insecurity or food insecurity with hunger and overweight status once
other factors were controlled.



not included. Although a few states may provide coupons, the program currently issues
debit cards; recipients use the card to pay for eligible food items.

In order for the FSP to lead to overweight, the program would have to increase
food intake over what normal children of an age would eat. This is because, without the
program, low-income children may normally eat less than higher-income children and be
slightly underweight. Research on the types of foods purchased and their dietary quality
found that FSP program participants consume more meats, added sugars, and total fats
than do nonparticipants, while their consumption of other foods (fruits, vegetables, grains
and dairy) stays the same (Wilde, McNamara & Ranney, 2000).

Is participation in food programs linked to obesity? One study found current and
long term Food Stamp program participation to be linked to obesity in low-income
women even after adjusting for individual factors that affect both program participation
and obesity (Gibson, 2003). The single study on childhood obesity found a lower risk of
overweight among school-aged food insecure girls who participated in food assistance
programs (Jones, Johns, Laraia & Haughton, 2003). However, that study did not examine
differences among low-income groups. In addition, the project did not find an effect for

boys.

The National School Lunch Program

The National School Lunch Program (NSLP) provides nutritious meals to 26
million students each day (Oliveira, 1999). While the objective of the NSLP is to provide
nutritious meals at reduced cost to children in families whose gross incomes are below

185 percent of the poverty line, and free to those whose incomes are below 135 percent



of the poverty line, all students benefit from the program. Only about half of school
lunches are served to children from low-income families. While the program increases
nutrient intake, it has been criticized recently for providing lunches higher in fat than
recommended. Compared with a control group, children who participated in the NSLP
ate a higher percentage of food energy from fat and saturated fat both during lunch and
over a 24-hour period (Gordon, Devaney & Burghardt, 1995). Foods prepared at schools
are higher in fat, fiber, and calcium when compared with foods prepared at home (Lin,
Guthrie & Blaylock, 1996). As a result, program participation could be linked to obesity

in children, although no research has established a link.

Poor Diet

Research suggests that the quality of children’s diet contributes to overweight.
Evidence suggests that increased reliance on fast food restaurants and fatty snacks has
increased calorie intake (Lin, et al., 1996; Popkin, 2001). Therefore, it is likely that the
proportion of income spent eating out or on carryout foods eaten at home is likely to be
linked to overweight among children. While fast food consumption has been found to be
positively associated with body mass index in adult females (Jeffrey & French, 1998),
little research in this area has been conducted on children. The present study provides

some of the first evidence on this issue.

Family Income

Family income is a key factor both in ability to purchase desired foods and in

eligibility for public programs. We need to take income into account or we will falsely



attribute effects to the food program that are simply a result of low income. We use four
income categories—poor (family income below 100 percent of the poverty line), low
income (family income between 100 and 185 percent of the poverty line, the upper limit
in eligibility for the school lunch program), moderate income (family income between
185 and 300 percent of the poverty line), and high income (family income 300 percent of
the poverty line or higher).

This paper uses two approaches to examine income effects. First, it examines
simple mean differences in the overweight status of children according to categories of
family income (poor, low income, moderate income, high income) and, then, whether the
family participates in the FSP or the NSLP. This directly addresses the hypothesized
linkage between poverty and child overweight and between program participation and
overweight. Programs could alter weight but not lead to large increases in the proportion
of children overweight. By also examining differences in the BMI of children according
to income and to program participation, the paper addresses the issue of how much
poverty and food programs alter the weight of children adjusted for height.

The second approach is to examine whether, net of other factors in a multivariate
context, food programs are linked to childhood overweight and to BMI separately for
children in poor and in low to moderate-income families. This answers whether such
programs raise BMI and overweight among those eligible for such programs but with

different degrees of need.



Confounding factors

A number of factors may be linked to whether or not children are overweight,
including age and sex of the child, race and ethnicity, education of parents, number and
employment of parents, low birth weight, and family size (Kimm, et al., 1996; Alaimo, et
al., 2001). We adjust for these variables in multivariate analyses, using logistic

regression for dichotomous “overweight” and OLS for continuous BMI.

Data

The 1997 Child Development Supplement

Data for this study come from the 71997 Child Development Supplement (CDS) to
the Panel Study of Income Dynamics (PSID), collected by the University of Michigan
(Hofferth, Davis-Kean, Davis & Finkelstein, 1999). The PSID is a 30-year longitudinal
survey of a representative sample of U.S. men, women, children, and the families in
which they reside. In 1997, the PSID added a refresher sample of immigrants to the
United States (since 1968) so that the sample represents the U.S. population in 1997.
When weights are used, the PSID has been found to be representative of U.S. individuals
and their families (Fitzgerald, Gottschalk & Moffitt, 1998). With funding from the
National Institute of Child Health and Human Development (NICHD), data were
collected in 1997 on up to two randomly selected 0-12-year-old children of PSID
respondents both from the primary caregivers and from the children themselves. The
CDS survey period began in March 1997 and, with a break from mid-June through

August, ended on December 6, 1997. Child interviews took place only during the school



year. Interviews were completed with 2,380 households containing 3,563 children. The
response rate was 90% for those families regularly interviewed in the core PSID and 84%
for those contacted the first time that year for the immigrant refresher to the sample,
yielding a combined response rate for both groups of 88%. Post-stratification weights
based upon the 1997 Current Population Survey are used to make the data nationally
representative. The individual level child file used in this analysis is weighted by the
product of the core PSID family weight, a post-stratification factor (by race and education
of household head) based on comparison to the 1997 Current Population Survey, and a
sub-selection weight that adjusts for the probability that a child in a given household was
sampled and also for non-response of sampled children. The sample used in this study
consists of 1449 children age 6 through 12. There were 103 missing cases missing on
overweight, 55 cases missing on head’s education, and 4 missing on family income.

When these cases were deleted, the total sample size was 1,287 children.

Control variables

The demographic variables used to analyze the impact of family factors on the
overweight status of children 6-12 include race (non-Hispanic white, non-Hispanic black,
Hispanic, and other), age of head in 1997, age of child (ages 6-8=1, 9-12=0), gender of
child (1=male, O=female), whether the child was below 5.5 pounds at birth (1=yes),
number of children in the household, and education of the head of household (less than
high school, high school, at least some college, college or more). Family structure and
employment status are combined into a 6-category variable describing the number and

employment of both parents—male breadwinner-female homemaker family; dual earner



family; other two-parent (female breadwinner-male non-employed family or two parent
neither employed) family; a single employed female head; a single nonemployed female
head; and a single male-headed family. The male breadwinner-female homemaker

category is the comparison/omitted category.

Measuring Participation in Food Programs

Children who are participating in one food program are likely to participate in the
other. In order to capture joint and separate effects, we categorized children’s families as
participating in both the FSP and the NSLP, participating in the FSP and not the NSLP,
participating in the NSLP but not the FSP, and participating in neither program. Both
children receiving reduced price lunches and children receiving free lunches are counted
as participating in the school lunch program. There were only a small number of children
who were participating in the FSP and not the NSLP. Upon further examination, we
discovered that most of these children did not eat lunch at school, and that is why they
did not participate in the NSLP. The group not in the FSP but receiving a reduced price
lunch generally had higher incomes than the group participating in both programs or
participating only in the FSP, which made them ineligible to participate in the FSP but

eligible for the NSLP.

Consumption of Fast Foods

Though the data set has no direct food consumption measures, it has measures of

expenditures. We proxy consumption of fatty or low quality foods by using the
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proportion of total family income spent eating out or purchasing prepared foods to eat at

home.

Results

Poverty and Overweight

Table 1 shows the proportion of school-age children who are overweight
according to the ratio of the family’s income to the poverty line, for all children and for
children in four categories: under 100 percent of poverty (M=$11,376), between 100
percent and 185 percent of poverty (low income, M=$24,356), between 185 and 300
percent of poverty (moderate income, M=$42,727), and 300 percent of poverty or more
(high income, M=$89,621). Overall, 16 percent of children are overweight. The
relationship with poverty is curvilinear. Children in families whose incomes range from
100 percent to 300 percent of poverty are more likely to be overweight (22-23 percent)
than children from lower- or higher- income families (12 percent each). These results do
not support the hypothesis that poverty and child overweight go together. Consistent
with earlier research (Jones, et al., 2003), they suggest that children in poor families are
less likely to be overweight than most other children. They also suggest that children in
families with incomes just over the poverty level are the ones at risk of being overweight.
Children’s average BMIs are also curvilinearly related to the poverty ratio (Table 1).

In Table 2 we show the association between poverty and overweight adjusting in
a regression analysis for factors that might lead both to poverty and to being overweight.
Before controls are added to the model, the probability that a child in a family below

poverty is overweight is not significantly different from that of a child in a high-income
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family. However, children in families with incomes between 100 and 300 percent of
poverty (low- to moderate-income families) are more likely to be overweight. When
controls are introduced for other factors, the coefficient on overweight becomes negative
for children in poverty, and is marginally lower for children in poor families compared
with children from high-income families. The body mass index is significantly lower for
children in poor families compared with those in high-income families. Only children
from moderate-income families are more likely to be overweight than children from high-

income families, once controls are included in the model.

Food Programs and Overweight

What might the mechanisms be that would lead to the unexpected finding that
children in poor families are not overweight whereas children in nonpoor but moderate-
income families are overweight? Consistent with previous research, food programs have
a positive effect on weight. Whether this leads to overweight depends on their initial
weight. First of all, children in families below 185 percent of poverty are eligible for the
NSLP and in families with incomes below 130 percent of poverty for FSP. Ninety
percent of children from poor families and 75 percent of children from low-income
families participate in food programs. A small proportion, 32 percent, of children in
moderate-income families participate whereas almost no children in high-income families
participate in food programs. We have shown that children in poor families are normally
below average BMI; we posit that food programs bring them up to normal weight for
height. However, children of nonpoor but low to moderate-income families would be

normal weight without any food programs; their participation in programs is expected to
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lead to higher food intake than needed, thus a higher BMI and a higher probability of
being overweight for those participating. Children in high-income families do not
participate in either the FSP or the reduced price school lunch program. Their parents
can afford higher quality foods; their weights are expected to be normal. In this analysis
we focus only on children in families who are eligible for food programs. We include
children in poor, low-income, and moderate-income families. A small proportion of
moderate-income families report children participating in the school lunch program at a
reduced price even though they are not eligible for the FSP (3.5 percent).

Table 3 shows the relationship between food program participation and
overweight for all children. Only 12 percent of those not in any food program are
overweight. A slightly higher proportion, 15 percent, of those enrolled in food stamps and
the school lunch program are overweight. One out of 5 of the small number who are in
the food stamp program but not receiving a reduced price lunch are overweight. Finally,
32 percent of those not on food stamps but getting a reduced price school lunch are
overweight. This suggests that the problem is not with the lowest income families, since
poor and low-income families are more likely to be eligible for food stamps. However,
program participation and income are confounded; those not enrolled in FSP are likely to
have higher incomes. We focus, therefore, on children in income-eligible families.

Table 4 shows the coefficients from regressing overweight on food programs for
the group of families with incomes below poverty and for those of low to moderate
income, controlling for potentially confounding factors. Our comparison group for poor

families consisted of families who participated in both the FSP and the NSLP and for
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low- to moderate-income families it consisted of families who participated in neither
program (the modal category for each income group).

Low-income children whose families participate in only one of these programs or
neither the food stamp program nor the school lunch program do not differ in the
proportion overweight from those who participate in both programs. Since their chances
of being overweight are small, food programs may simply raise their weights to a normal
level. We tested this by regressing BMI on food programs separately for families that
were poor and for those with low to moderate incomes. For children in families below
the poverty line, BMI does not differ significantly between children on the FSP who do
not eat a reduced price lunch at school compared with those who do. However, it is
significantly lower for those not receiving food stamps but receiving the NSLP than for
those in both programs. This suggests that the FSP may be more critical than the NSLP
for keeping BMI at an average level for children from poor families.

The story is somewhat different for children in low to moderate-income families.
There are no differences in overweight status between those who participate in the food
stamp program, whether or not they participate in the school lunch program, and those in
neither program. However, children who do not participate in the food stamp program
but do participate in the NSLP are significantly more likely to be overweight. In fact,
they are more than twice as likely to be overweight than children in families with
comparable incomes than do not receive either program. This suggests that if food
programs are increasing the likelihood of being overweight, it is for nonpoor children.

The results suggest that the NSLP rather than the FSP is the problem.
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Again, examining the BMI for children in low- to moderate-income families, we
see that children not receiving food stamps but participating in the NSLP have

significantly higher BMIs than those participating in neither program.

The Link between Fast Foods and Childhood Obesity

An alternate hypothesis is that it is not the NSLP that is driving up the proportion
of overweight children in the low- to moderate-income group, but rather that their
families are not using their food money wisely and the children are eating poorly at
home. They may be spending too much on low quality foods or fast foods. In fact,
previous research has found that children participating in the NSLP consumed more
energy from fat and saturated fat both during lunch AND over a 24-hour period (Gordon,
et al., 1995). The proportion of total family income spent eating out or purchasing
prepared foods to eat at home is positively and statistically significantly linked to the
chance of being overweight for children in families with incomes under the poverty line
(Table 5). There is no relationship between the proportion of total family income spent
eating out or purchasing prepared foods to eat at home and overweight status among low
to moderate-income families. The inclusion of proportion of income spent eating out
does not appear to alter the relationship between food programs and being overweight
(Table 4). The coefficients on food programs are slightly reduced but the changes are

minor.

Discussion and Conclusions
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