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Food Security, Poverty, and Human
Development in the United States
JOHN T. COOK AND DEBORAH A. FRANK
Department of Pediatrics, Boston University School of Medicine, at Boston University
Medical Center, Boston, Massachusetts 02118

Access to food is essential to optimal development and function in children and adults. Food
security, food insecurity, and hunger have been defined and a U.S. Food Security Scale was
developed and is administered annually by the Census Bureau in its Current Population Survey.
The eight child-referenced items now make up a Children’s Food Security Scale. This review
summarizes the data on household and children’s food insecurity and its relationship with
children’s health and development and with mothers’ depressive symptoms. It is demonstrable
that food insecurity is a prevalent risk to the growth, health, cognitive, and behavioral potential
of America’s poor and near-poor children. Infants and toddlers in particular are at risk from
food insecurity even at the lowest levels of severity, and the data indicate an “invisible epidemic”
of a serious condition. Food insecurity is readily measured and rapidly remediable through
policy changes, which a country like the United States, unlike many others, is fully capable of
implementing. The food and distribution resources exist; the only constraint is political will.
Key words: children’s health; human development; hunger; poverty

Introduction
Optimal physiological, cognitive, and emotional development and function in children and adults requires
access to food of adequate quantity and quality at all
stages of the lifespan. Efficient epidemiological measurement of access to food by U.S. populations has
challenged researchers since the 1980s. Lack of access
to adequate food by U.S. households because of constrained household financial resources has been measured by questions assessing “hunger,” “risk of hunger,”
“food insufficiency,” and most recently “food insecurity.”1–5 In 1990 an expert working group of the American Institute of Nutrition developed the following conceptual definitions of food security, food insecurity, and
hunger, which were published by the Life Sciences Research Office of the Federation of American Societies
for Experimental Biology.2
•

Food security. “Access by all people at all times to
enough food for an active, healthy life. Food security includes at a minimum: (1) the ready availability of nutritionally adequate and safe foods,

Address for correspondence: John T. Cook, Ph.D., Department of Pediatrics, Boston Medical Center, Maternity Bldg., Rm. 4208, 91 E. Concord
St., Boston, MA 02118-2393. Voice: 617-414-5129; fax: 617-414-3679.
john.cook@bmc.org
Neither author has anything to disclose regarding potential or actual
conflicts of interest.

•

•

and (2) an assured ability to acquire acceptable
foods in socially acceptable ways (e.g., without resorting to emergency food supplies, scavenging,
stealing, or other coping strategies).”
Food insecurity. “Limited or uncertain availability
of nutritionally adequate and safe foods or limited
or uncertain ability to acquire acceptable foods
in socially acceptable ways.”
Hunger. “The uneasy or painful sensation caused
by a lack of food. The recurrent and involuntary lack of access to food. Hunger may produce
malnutrition over time. . .. Hunger . . . is a potential, although not necessary, consequence of food
insecurity.”

These conceptual definitions were made operational, and a scale was developed to measure the operational conditions at the household level in the U.S.
population under the guidance and sponsorship of the
National Center for Health Statistics and the U.S. Department of Agriculture in 1995–1997.3–5 Consisting
of 18 questions, the U.S. Food Security Scale (FSS)
is administered annually by the Census Bureau in its
Current Population Survey, with results reported by the
U.S. Department of Agriculture’s (USDA) Economic
Research Service (ERS). These repeated cycles of the
FSS now provide a 10-year time series of data on food
security, food insecurity, and hunger in the U.S. population for 1995–2005.6
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TABLE 1. Questions in the U.S. Food Security Scale, with Child Food Security Scale questions in the
lower section
1. “We worried whether our food would run out before we got money to buy more.” Was that
often, sometimes, or never true for you in the last 12 months?
2. “The food that we bought just didn’t last and we didn’t have money to get more.” Was that
often, sometimes, or never true for you in the last 12 months?

Household Food Secure

3. “We couldn’t afford to eat balanced meals.” Was that often, sometimes, or never true for you
in the last 12 months?
4. In the last 12 months, did you or other adults in the household ever cut the size of your meals
or skip meals because there wasn’t enough money for food? (Yes/No)
5. (If yes to Question 4) How often did this happen—almost every month, some months but not
every month, or in only 1 or 2 months?
6. In the last 12 months, did you ever eat less than you felt you should because there wasn’t
enough money for food? (Yes/No)
7. In the last 12 months, were you ever hungry, but didn’t eat, because you couldn’t afford
enough food? (Yes/No)

Household Food Insecure
Without Hunger

8. In the last 12 months, did you lose weight because you didn’t have enough money for food?
(Yes/No)
9. In the last 12 months, did you or other adults in your household ever not eat for a whole day
because there wasn’t enough money for food? (Yes/No)
10. (If yes to Question 9) How often did this happen—almost every month, some months but not
every month, or in only 1 or 2 months?

Household Food Insecure
With Hunger

(Questions 11–18 are asked only if the household included children aged 0–18 years)
11. “We relied on only a few kinds of low-cost food to feed our children because we were running
out of money to buy food.” Was that often, sometimes, or never true for you in the last
12 months?

Child Marginally Food
Secure

12. “We couldn’t feed our children a balanced meal, because we couldn’t afford that.” Was that
often, sometimes, or never true for you in the last 12 months?
13. “The children were not eating enough because we just couldn’t afford enough food.” Was that
often, sometimes, or never true for you in the last 12 months?
14. In the last 12 months, did you ever cut the size of any of the children’s meals because there
wasn’t enough money for food? (Yes/No)

Child Food Insecure
Without Hunger

15. In the last 12 months, were the children ever hungry but you just couldn’t afford more food?
(Yes/No)
16. In the last 12 months, did any of the children ever skip a meal because there wasn’t enough
money for food? (Yes/No)
17. (If yes to Question 16) How often did this happen—almost every month, some months but not
every month, or in only 1 or 2 months?
18. In the last 12 months, did any of the children ever not eat for a whole day because there wasn’t
enough money for food? (Yes/No)

Relatively recently, a Children’s Food Security Scale
(CFSS) consisting only of the eight child-referenced
items in the larger 18-item FSS has been validated by
USDA/ERS. The CFSS can be scored and scaled to
more directly depict the food security status of children
in a household. This child-referenced scale has also
been shown to yield higher prevalence of child hunger
when administered separately than that obtained from
the FSS.7 The 18 questions making up the FSS are
shown in TABLE 1, with the eight items that make up the
CFFS in the lower section. Thresholds for the various
household and child food security categories are also
indicated.

Child Food Insecure With
Hunger

USDA/ERS recently implemented more changes
in how results from the Census Bureau’s annual administration of the FSS are reported.8 These changes
affect terminology used to label the most severe level
of deprivation measured by both the household and
children’s scales by replacing the term “hunger” with
the blander term “very low food security.”6 Because
this change is relatively recent, and not uniformly accepted by either scientists or advocates, we have elected
to use the original term “hunger” in this review where
appropriate.
In this chapter, we summarize available research on
the direct associations of household and children’s food
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insecurity with children’s health and development and
with mothers’ depressive symptoms by using a developmental framework extending from the prenatal period
to adolescence. Within selected developmental stages,
we briefly review the effect of the Food Stamp Program (FSP) and the Special Supplemental Nutrition
Program for Women, Infants, and Children (WIC) on
outcomes influenced by food insecurity. We also delineate emerging information about food insecurity’s
complex roles as an outcome, mediator, and moderator
of effects of multiple risks, as well as its associations with
policies such as income maintenance (“welfare”), housing assistance, and home energy assistance—factors
not historically considered nutritional issues.

Relationship of Food Insecurity
to Poverty
Food insecurity and hunger, as measured by the
FSS, are specifically related to limited household resources.3,5 Thus, by definition they are referred to
as “resource-constrained” or “poverty-related” conditions. Financial resources available to households can
include income earned by household members and
additional resources derived from cash and in-kind
assistance provided by public and private safety-net
programs, including public and private food assistance
programs, housing subsidies, and energy assistance.9–12
The Department of Health and Human Services manages most federal sources of cash assistance available to
families and children. You can find descriptions of these
financial assistance programs at http://www.dhhs.
gov/children/#income (last accessed June 25, 2007).
The official definition of poverty for the U.S.
population uses income before taxes and does not
include capital gains or noncash benefits (such as
public housing, Medicaid, and food stamps). The
definition is based roughly on historical estimates
of the portion of an average household’s income
required to purchase a “minimally nutritious diet”
(about 30% in the early 1960s). Poverty thresholds,
set at three times the amount necessary to buy such
a diet, are amounts that the federal government
estimates to approximate levels of necessity for families
of different size and composition (i.e., number of
people in the household and number of children or
elderly). Although the cost of living varies widely
from state to state and region to region, poverty
thresholds do not vary geographically. They are,
however, updated annually for inflation by using
the Consumer Price Index, a broad national index
of overall increases in aggregate consumer prices.
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Moreover, though an average U.S. family currently
spends only about 12% of its total annual expenditures
on food, implying a poverty threshold closer to eight
(100%/12%) times the cost of a minimally nutritious
diet instead of three times this “multiplier” has not
been updated since its conception in the early 1960s.
See “The Development of the Orshansky Thresholds and Their Subsequent History as the Official
U.S. Poverty Measure,” by Gordon M. Fisher (1992), at
http://www.census.gov/hhes/www/povmeas/papers/
orshansky.html (last accessed July 13, 2007). The official poverty threshold for families of four people—two
adults and two children—was $20,444 in 2006.13 All
members of a household with income below this level
will be categorized as being in poverty.
Both the definition of poverty and the poverty
thresholds have been criticized on the grounds that
they do not accurately reflect families’ true financial resources or the amount of money that families actually
need to be economically self-sufficient.14 Estimates of
minimum income levels required for families to achieve
basic economic self-sufficiency range around twice the
federal poverty thresholds.15
On the basis of the official poverty definitions, in
2005 (the latest year for which data are available)
37 million people (12.6%) lived in households with
incomes below the poverty thresholds in the United
States. Of these, 13 million were children younger than
18 years, and 5 million were children younger than
6 years. Subpopulations with highest prevalence of
poverty are people in female-headed households with
no spouse present (28.6%), blacks (24.9%), Latinos
(21.8%), and children younger than 6 years (20.0%).16
From 2000 to 2004, the poverty rates for all major ethnic groups increased steadily, though they declined in
2005 (FIG. 1).
Though the populations affected by poverty and
food insecurity overlap, they are not identical. Not
all poor people are food insecure, and the risk of
food insecurity extends to people living above the
federal poverty level.3,6 In 2005, 35 million people
(12.1%) lived in food-insecure households, 24.3 million
in households without hunger, and 10.8 million with
hunger. Of the 35 million food-insecure people in
the United States in 2005, 12.4 million were children younger than 18 years. As with poverty, subpopulations with the highest prevalence of household food insecurity are blacks (22.4% of households),
Latinos (17.9% of households), households with children younger than 6 years (16.7%), and single-mother
households (30.8%).6
In 2005, 38.5% of all people in the United States
with incomes below the poverty thresholds were food
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FIGURE 1. Proportion of U.S. Families with Incomes Below Poverty by Race/Ethnicity, 1999–2005∗
∗
Includes households with and without children.

Source: U.S. Census Bureau, Current Population Survey, various years.

FIGURE 2. Proportion of U.S. Households that are Food Insecure by Race/Ethnicity: 1999–2005∗
∗
Includes households with and without children.

Source: USDA/ERS Food Security in the United States, various years.
insecure. Of all people with incomes equal to or above
the poverty threshold but below 130% of poverty (gross
income cutoff for the FSP), 28.7% were food insecure,
whereas 20.8% of all people with incomes equal to or
above 130% but below 185% of poverty (gross income
cutoff for WIC) were food insecure. Only 5.4% of all
people with incomes at or above 185% of poverty were
food insecure. These prevalence estimates indicate that
for some families “safety net” programs—such as the
national food assistance programs; housing and energy
subsidies; and in-kind contributions not included in the
federal poverty calculations, like those from relatives,
friends, food pantries, or other charitable organizations, not included in the federal poverty calculations—
may partly decrease the risk of food insecurity. Families
who do not receive public benefits for which they are
income eligible (either because of bureaucratic barriers
or because the programs are not entitlements and are
insufficiently funded to reach all who are eligible) may
be more likely to be food insecure. Moreover, many
families whose incomes exceed the eligibility cutoff for
these programs may still be unable to avoid food insecurity without assistance if the costs of competing
needs such as energy or housing are overwhelming.

We will present empirical data below to support these
contentions. From 1999 to 2004, the prevalence of food
insecurity increased steadily for all major race/ethnic
groups but declined in 2005 (FIG. 2).

Food Insecurity, Child Health,
and Development
Food insecurity influences health and development
through its effects on nutrition and as a component
of overall family stress. The condition of food insecurity includes both inadequate quantities and inadequate quality of nutrients available. At less severe levels
of food insecurity, household food managers (usually
mothers) trade off food quality for quantity to prevent
household members, especially children, from feeling
persistently hungry.3,5 Conceptually, social safety-net
programs can influence the relationships between food
insecurity and child health, growth, and development
by helping to prevent food insecurity or by moderating
its effects once it does occur.
Overall, less expensive filling foods are more energy
dense and nutrient sparse, whereas nutrient-dense,
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energy-sparse foods are more expensive.17 This inverse relationship between food prices and food quality has implications for micronutrient deficiencies at
all ages and has recently been suggested as a potential
factor in the widespread emergence of overweight in
adults and possibly in older children.17–21 Inexpensive
energy-dense foods can be cost-effective for lowincome and food-insecure families, especially those
whose members can ward off the feeling of hunger only
by consuming cheap foods, which often contain large
amounts of starches, sugar, salt, and fats. In contrast,
for infants and younger children with smaller stomach capacity, satiety is rapidly reached with nutrientpoor, cheap foods, such as sweetened liquids and french
fries. Although a young child subsisting on cheap “junk
food” may not cry from hunger, total intake of both
macronutrients (calories and protein) and micronutrients may be insufficient for normal growth, leading to
stunted growth (nutritional short stature) and underweight for age or height.22
Moreover, poor nutrition, and by extension food insecurity, influences health and well-being throughout
the life cycle, from the prenatal period on into elder
years.22–28 Also, effects of food insecurity on adults in
households with children can adversely affect those
children in a variety of ways, including diminution of
parents’ energy for providing care and developmental stimulation. Parental (especially maternal) depression has been associated with food insecurity,29 and
in many contexts, not limited to those involving food
insecurity, such depression has been linked with adverse effects on parenting, parent–child interaction and
attachment, child growth, development, health, and
well-being.30–33

Prenatal and Neonatal Periods
Adequate prenatal nutrition is critical for normal development of the fetal body and brain. Although much
research has confirmed the importance of nutrition
during the prenatal and neonatal periods,22–25,34–36
far fewer studies have specifically addressed the role of
food security per se for this part of the life cycle. Food
insecurity has been associated with low-birthweight deliveries37 and with a variety of psychosocial risk factors
in moderate-risk to high-risk pregnancies with observable dose–response relationships (increasingly higher
psychosocial risks with increasing severity of food insecurity).38 However, evidence on the influence of food
insecurity on prenatal development remains mostly indirect, deriving from the large body of evidence for the
critical role of healthful nutrition during this period.
Many recent studies have examined prenatal nutrition and care within a broader scope that includes birth

5

spacing and nutrition and care between births.39–44
Motivated in part by persistently high rates of low
birthweight and preterm births in some U.S. subpopulations, a growing recognition of the limits of prenatal
care alone in reducing these problems has emerged,
with increasing attention being paid to preconception
and internatal care.39–43 Amid this emerging view of
maternal health are expressions of concern about the
effects of food insecurity on nutrition and health during the internatal period.39,43,44 Of particular concern
is the risk of food-insecure mothers entering pregnancy
with insufficient iron stores and with low-folate diets.
Poor iron and folic acid status are linked to preterm
births and fetal growth retardation, respectively.36,39
Prematurity and intrauterine growth retardation are
critical indicators of medical and developmental risks
that affect not only children’s short-term well-being
but also extend into adulthood, where these problems
have been linked recently to obesity, adult-onset diabetes, and risk of cardiac disease.35,43,44 A woman’s
folate-poor diet in the periconceptual period has also
been clearly associated with neural tube defects and
possibly other birth defects.36 For low-income mothers, especially black, Latina, and single mothers, food
insecurity is a prevalent risk factor generally, including
during internatal periods.6,16,19,44

Breastfeeding and the Neonatal Period
Breastfeeding is the best possible choice for neonatal nutrition under a wide range of circumstances.45
Although relatively few studies have directly examined associations between breastfeeding behavior and
food insecurity, there is some evidence that mothers in
food-insecure households have lower rates of initiating
breastfeeding at all and that they initiate and continue
breastfeeding for shorter periods on average than do
mothers in food-secure households.46 However, relationships between food insecurity and breastfeeding
are poorly studied and appear to vary with mother’s
ethnicity, immigration status, and other factors.
Latina mothers have higher breastfeeding initiation
rates than those of black or white mothers and are more
likely to follow American Academy of Pediatrics infant
feeding recommendations.47 Also, U.S. citizen infants
born to Latina immigrant mothers have higher initiation rates than those of similar infants born to black
or white immigrant mothers.48 Although the families
of breastfed infants of immigrant mothers generally
had greater odds of being food insecure in this latter
study than those of nonbreastfed infants of immigrant
mothers, the breastfed infants had lower odds of having their health status reported as fair/poor (versus
excellent/good), lower odds of having a chronic health

manual

nyas2008.cls (1994/07/13 v1.2u Standard LaTeX document class)

10-18-2007

6

:1243

Annals of the New York Academy of Sciences

condition, and lower odds of having previously been
hospitalized than those of nonbreastfed infants of immigrant mothers,48 indicating that breastfeeding in the
early months of life may buffer young infants from the
adverse health effects of household food insecurity.

Early Childhood: Ages 0–3 Years
A relatively large number of studies have examined
associations between food insecurity and child health
and development in this age group, many conducted
by the Children’s Sentinel Nutrition Assessment Program (C-SNAP). (We [Cook and Frank] are among the
principal investigators in the C-SNAP study group.) An
ongoing multisite pediatric clinical research program,
C-SNAP has conducted household-level surveys and
medical record audits at seven central-city medical
centers, including acute care and primary care clinics (Baltimore, MD; Minneapolis, MN; Philadelphia,
PA; and Washington, DC) and hospital emergency departments (Boston, MA; Little Rock, AR; and Los Angeles, CA) since 1998 (sites in Los Angeles, CA, and
Washington, DC are currently inactive). Primary adult
caregivers accompanying children aged 0–36 months
seeking care are interviewed by trained interviewers in
private settings during waiting periods. We chose this
age group for sampling because its special vulnerability
makes it a sentinel population for adverse health outcomes in pediatric populations related to constrained
household resources and changes in social policies and
economic conditions. Because of their locations in inner cities, the C-SNAP sites serve populations with
high prevalence of low-income families, those most affected by social policy changes. Children’s weight and,
if possible, length are recorded at the interview. The
C-SNAP survey instrument consists of questions on
household characteristics, children’s health and hospitalization history, maternal health, maternal depressive symptoms, participation in federal assistance programs, energy insecurity, and changes in benefit levels.
The C-SNAP interview also includes the U.S. Food
Security Scale,3,4,48,49 and recent cycles of data collection since July 2004 have added the PEDS (Parents’
Evaluation of Developmental Status, a well-validated
and reliable standardized instrument that meets the
American Academy of Pediatrics standards for developmental screening).50 These studies suggest complex
relationships between food insecurity and participation
of families with young children in public income maintenance and nutrition programs. They also indicate
similarly complex relationships between participating
in these programs and food insecurity, health, growth,
and development of young children.

Welfare Reform and the Health
of Young Children
Welfare reform legislation passed in 1996 (the Personal Responsibility and Work Opportunity Reconciliation Act) made sweeping changes to the main
cash assistance program in the United States (Temporary Assistance to Needy Families [TANF], previously
known as Aid to Families with Dependent Children).
These changes included several previously nonexistent
requirements enforced by a range of punitive sanctions, which often led to partial or total termination of
a family’s TANF benefits. C-SNAP found that families
with children younger than 3 years whose welfare benefits had been reduced or terminated by sanctions had
50% greater odds of being food insecure than those
with stable benefits. Children in families that suffered
welfare sanctions also had 30% greater odds of having
been hospitalized since birth, and 90% greater odds of
being admitted from an emergency department (ED)
visit (only for children whose caregivers were interviewed in one of the three ED sites), than those of
similar children in families whose benefits had not decreased, after adjusting for relevant confounding factors.51 Unexpectedly, we also found that infants and
toddlers in families whose TANF benefits had been reduced administratively because of changes in income
or expenses also had 50% greater odds of being food
insecure, and 182% greater odds of being admitted
the day of an ED visit, than those of children in families whose benefits had not been reduced. We also
found that receiving food stamps did not mitigate the
associations of losing TANF benefits with these health
outcomes.

Food Insecurity and Adverse Health Outcomes
in Young Children
By 2003, much research literature had confirmed
a range of adverse health and development outcomes
associated with malnutrition in young children, and
a few had found food insufficiency (a precursor construct to the food security measures), hunger, and risk
of hunger related to poor health in children (aged
<18 years).51–55 However, there were no studies directly examining whether food insecurity as measured
by the new FSS is independently associated with bad
health outcomes among children in this critical age
group (0–3 years). C-SNAP tested this hypothesis and
found that, after adjustment for confounders, foodinsecure children had 90% greater odds of having
their health reported as “fair/poor” (versus “excellent/good”), and 31% greater odds of having been
hospitalized since birth, than those of similar children in food-secure households.56 We also found a
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dose–response relation between fair/poor health status and severity of food insecurity, with higher odds
of “fair/poor” health at increasingly higher levels of
severity of food insecurity. In the overall C-SNAP
sample, receipt of food stamps attenuated the effects of food insecurity on this outcome but did
not eliminate it.56 These results were the first to
show that food insecurity is independently associated with adverse health outcomes in children aged
0–3 years.

Child Food Insecurity Intensifies Adverse Effects
of Household Food Insecurity
The FSS categorizes many households with children
as food insecure at the household level, but because
none of the child-referenced items are affirmed, the
households cannot be said to show specific evidence of
child food insecurity per se. Typically, adult caregivers
in food-insecure U.S. households ration food to spare
children from suffering hunger, though doing so often
dramatically reduces the overall quality and variety of
foods available in the household.3–5,17–21
In the C-SNAP sample of 17,158 caregiver–child
dyads interviewed between 1998 and 2004, 10%
reported household food insecurity only, and 12%
household and child food insecurity, with child food
insecurity measured by the CFSS (TABLE 1).7 Versus food-secure children, after adjustment for confounders, those with only household food insecurity
(HFI) had statistically significantly higher odds of
fair/poor health (51% higher) and being hospitalized
since birth (19% higher), whereas those with both
HFI and child food insecurity (CFI) experienced even
greater adverse effects (100% greater odds of fair/poor
health and 23% higher odds of hospitalization, respectively). The presence of CFI in addition to HFI resulted in a statistically significant increase in the odds
of fair/poor health above the odds when only HFI was
present (from 1.51 to 2.00). Although the presence of
CFI in addition to HFI resulted in an increase in odds
of hospitalization from 1.19 to 1.24, this increment was
not statistically significant.57
Participation in the FSP modified the effects of food
insecurity on child health status (odds of fair/poor
health), reducing but not eliminating them. Children
in FSP-participating households that were HFI only
had adjusted odds of fair/poor health 24% lower than
those in similar non-FSP households, whereas children
in FSP-participating households that had both HFI
and CFI had adjusted odds of fair/poor health 42%
lower than those in non-FSP households.57
These results, like previous ones, indicate that the relationship between food insecurity and the health status
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of very young children is such that the adverse effects
of food insecurity worsen as its severity increases. They
also indicate that food stamps, like a therapeutic drug
prescribed in inadequate doses, appear to attenuate
but not fully reverse this association.

CFI and Iron Deficiency
Iron deficiency and iron deficiency anemia (IDA)
are the most prevalent nutritional deficiencies in the
United States and worldwide.58,59 Iron deficiency in
early life is linked to concurrent and persistent deficits
in cognition, attention, and behavior even after treatment. Several recent studies have reported a prevalence of IDA in children up to 18% in some highrisk subpopulations in the United States.60–63 Joint or
separate participation in WIC and the FSP reduced
the risk of iron deficiency.59 The link between these
child nutrition programs and iron deficiency confirms
findings of a recent C-SNAP study that examined associations between CFI and IDA in children aged
6–36 months.64 This study excluded infants younger
than 6 months and children with established diagnoses known to increase risk of anemia (e.g., low birth
weight, HIV/AIDS, sickle-cell disease, or lead level >
10 µg/dL). In logistic regressions adjusted for a range
of possible confounders, food-insecure children had
adjusted 140% greater odds of having IDA than those
of food-secure children. This study examined only CFI
not HFI.64

Food Insecurity, Maternal Depression,
and Child Health
Maternal depression is strongly related to child development in a variety of ways, including reduced ability to provide needed care, impaired mother–child
interaction and attachment, and child neglect and
abuse.30–33,65–69 Several recent studies have found associations between food insecurity and maternal depression.23,29,38,65–70
A recent C-SNAP study examined associations
among mothers’ positive depressive symptoms (PDS),
food insecurity, and changes in benefits from federal
assistance programs.29 Using a subsample of 5,306
mother–child dyads seen at three C-SNAP sites, we
found that mothers with PDS had 169% greater odds
of reporting household food insecurity, 58% greater
odds of fair/poor child health, and 20% greater odds
of child hospitalizations than those of mothers without
PDS, after adjusting for possible confounders. Also,
controlling for the same covariates, mothers with PDS
had 52% greater odds of reporting decreased welfare
support and 56% greater odds of reporting loss of FSP
benefits than those of mothers without PDS.29
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These results indicate that maternal depression may
be an indirect pathway by which HFI negatively influences child health and development. Determining
the direction of causality from these results or ruling
out the possibility of some amount of dual causality
is not possible. We need more research to determine
whether and under what circumstances maternal depression temporally precedes food insecurity or vice
versa.

Effects of Program Participation on Food
Insecurity
In a C-SNAP study examining associations between
participation in the WIC program and indicators of
underweight, overweight, length, child’s health status,
and food security in children aged 12 months or less,
infants that did not receive WIC benefits because of access problems were more likely to be underweight, be
short, and perceived as having fair/poor health than
were WIC recipients, after adjusting for possible confounders.71 Although these two groups did not differ
statistically significantly on food security status after adjustment for covariates, children in both groups were
more likely to be food insecure than children whose
caregivers did not perceive a need for WIC. These results supported findings from other research indicating
that low-income infants aged 12 months or less benefit
from participation in the WIC program.59,72,73
Another C-SNAP study examining the relationships
between receiving housing subsidies and nutritional
and health status among low-income, food-insecure
children younger than 3 years living in rented housing
found that children in food-insecure renting families
not receiving housing subsidies had statistically significantly lower weight for age than those in families
receiving subsidies. Also, compared with food-insecure
children in subsidized housing, those in nonsubsidized
housing had 111% greater odds of having weight-forage z-scores that were more than 2 standard deviation units below the mean.74 These findings help inform another dimension in the understanding of how
household food security interacts with other survival
needs to influence children’s health, in concert with
recent studies showing strong associations between
housing conditions and health among low-income
children.75–77
Similar findings have emerged in evaluating the
association between a family’s participation in the
Low-Income Home Energy Assistance Program (LIHEAP) and the anthropometric status and health of
their young children. LIHEAP is the nation’s primary
assistance program for helping low-income families
having difficulties affording energy payments. Using
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a sample of 7,074 caregiver–child dyads in households
eligible to receive LIHEAP, this study, after controlling for identified confounders, found that children in
nonrecipient households had greater adjusted odds of
being at aggregate nutritional risk for growth problems (defined as weight for age below the 5th percentile or weight for height below the 10th percentile)
and had statistically significantly lower age-gender–
specific weight-for-age z-scores than those of similar
children in recipient households. Also, for the 4,445
of 7,074 children evaluated at ED sites, those from eligible households not receiving LIHEAP had greater
adjusted odds of acute hospital admission on the day
of the interview.78 These findings highlight the difficult tradeoffs that low-income parents must make
during times of extreme temperature variations.79,80
Recent trends in energy and food price increases indicate that this “heat or eat” threat to child health,
growth, and development is likely to increase in the
future.

Association between Food Insecurity and Early
Childhood Developmental Risk
A recent C-SNAP study evaluated the relationship
between household food security status and developmental risk among 2,010 children aged 4–36 months
on the basis of responses to the PEDS.81 After controlling for established correlates of child development,
including mothers’ depressive symptoms and education, the study found that food-insecure children in this
age group were statistically significantly more likely to
be identified by their caretakers as being at developmental risk than were similar children in food-secure
households.81

School Age and Adolescence
Over the past decade, a modest but steadily accumulating body of research has examined the influence
of food insecurity on physical and mental health and
academic, behavioral, and psychosocial functioning of
preschool-aged and school-aged children. These studies have used several different measures of food insecurity, including one screening question developed by the
USDA and referred to as “the USDA food sufficiency
question,” a scale developed by the Community Childhood Hunger Identification Project prior to release of
the U.S. FSS, and the FSS itself. These measures differ
in the questions they include, in the wording of some
questions, and in psychometric properties.3,5 Although
each research report addresses a somewhat different set
of correlates of food insecurity and related constructs,
there is consistency in the basic findings that emerge
from applications of these measures regarding adverse
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effects on physical and mental health, academic performance, and behavioral and psychosocial problems
in preschool-aged and school-aged children.
Several studies using data on responses to the USDA
food sufficiency question in the Third National Health
and Nutrition Examination Survey (NHANES III)
examined associations between household food sufficiency and children’s health, school performance, and
psychosocial functioning. One study, consistent with
the C-SNAP food insecurity work summarized above,
found food insufficiency associated with higher prevalence of fair/poor health, and iron deficiency, and
with greater likelihood of experiencing stomachaches,
headaches, and colds in children aged 1–5 years.53 Another found that children aged 6–11 years in foodinsufficient families had lower arithmetic scores, and
were more likely to have repeated a grade, to have seen
a psychologist, and to have had more difficulty getting
along with other children, than similar children whose
families were food sufficient. This study also found
teenagers from food-insufficient families more likely
than food-sufficient peers to have seen a psychologist,
to have been suspended from school, and to have had
difficulty getting along with other children.82 A third
study showed children aged 15–16 years from foodinsufficient households statistically significantly more
likely to have had dysthymia, to have had thoughts
of death, to have had a desire to die, and to have attempted suicide.83
Another set of studies used a food security measurement tool developed by the Community Childhood
Hunger Identification Project (CCHIP1 ; a validated
scale to assess hunger in children developed prior to,
and partly incorporated into, the FSS) to examine associations between hunger and physical and mental
health in school-aged children. One of these studies, using data from implementation of the CCHIP
scale in nine states, found that children younger than
12 years categorized as hungry or at risk of hunger
were twice as likely as nonhungry children to be reported as having impaired functioning by either a
parent or the child her/himself. Teachers reported
statistically significantly higher levels of hyperactivity, absenteeism, and tardiness among hungry/at-risk
children.54
A second CCHIP study used a sample of 328 parents and children from families with at least one child
younger than 12 years. Parents with a child aged between 6 and 12 years completed a Pediatric Symptom
Checklist (PSC). This study found that children categorized as hungry by the CCHIP scale were more likely to
have clinical levels of psychosocial dysfunction on the
PSC than either at-risk or nonhungry children. Analy-
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sis of individual items from the PSC found that most all
behavioral, emotional, and academic problems were
more prevalent in hungry children, but aggression and
anxiety had the strongest degree of association with
hunger.55
A third CCHIP study used data on externalizing
and internalizing behaviors and anxiety/depression
from the Child Behavior Checklist, along with chronic
health indicators adapted from the National Health
Interview Survey, Child Health Supplement, in a sample of 180 preschool-aged and 228 school-aged children in Worcester, Massachusetts. This research found
that, after adjustment for confounders, severe hunger
was a statistically significant predictor of chronic illness among both preschool-aged and school-aged
children and was statistically significantly associated
with internalizing behavior problems, whereas moderate hunger was a statistically significant predictor
of health conditions in preschool-aged children. Severe hunger was also associated with higher reported
anxiety/depression among school-aged children, after
adjusting for confounders.84
Finally, a small set of fairly recent studies used data
from administration of the FSS in national and local
surveys to examine associations of food insecurity with
health, growth, and development after the first 3 years
of life. A recent study used data from the new Early
Childhood Longitudinal Survey Kindergarten cohort
(ECLS-K) to test the hypothesis that food insecurity is
associated with overweight among kindergarten-aged
children. The authors found no statistically significant
association of food insecurity with overweight in this
cross-sectional study, in any of several configurations of
regression models. The authors conclude that though
there are many sound reasons to be concerned about
food insecurity in kindergarten-aged children, the results indicate that concern about overweight should
not be one.85
A second study from the ECLS-K included data
from the kindergarten and third grade administrations
in a longitudinal assessment of how food insecurity
over time is related to changes in reading and mathematics test performance, weight and body mass index (BMI; kilograms per square meter of body surface area), and social skills in children.86 This much
more elaborate and extensive longitudinal study found
food insecurity in kindergarten associated with lower
mathematics scores, increased BMI and weight gain,
and lower social skills in girls at third grade, but not
in boys, after controlling for time-varying and timeinvariant covariates in a lagged model. Using difference score and dynamic models based on changes in
predictors and outcomes from kindergarten to third
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grade, the authors found that children from persistently food-insecure households (food insecure at
both kindergarten and third grade years) had greater
gains in BMI and weight than those of children in
persistently food-secure households, after controlling
for covariates, though these effects were statistically
significant only for girls in stratified analysis. Also
among girls, but not boys, persistent food insecurity was associated with smaller increases in reading
scores over the period than for persistently food-secure
girls.
In dynamic models, for households that transitioned
from food security to food insecurity over kindergarten to third grade (i.e., became food insecure), the
transition was associated with statistically significantly
smaller increases in reading scores for both boys and
girls than those for children from households remaining food secure. For children transitioning from food
insecurity to food security (i.e., becoming food secure)
the transition was associated with larger increases in social skills scores for girls but not for boys. Similarly, in
difference models when children from households that
became food insecure were compared with children
who became food secure, food insecurity was associated with smaller increases in reading scores for both
boys and girls, though differences were statistically significant only for girls.
In gender-stratified difference models examining
BMI, weight, and social skills, becoming food insecure
was associated with statistically significantly greater
weight and BMI gains for boys but not for girls. Becoming food insecure was associated with greater declines
in social skills scores for girls but not boys.
The authors of this rather complicated study conclude that it provides the strongest empirical evidence
to date that food insecurity is linked to developmental
consequences for girls and boys, though these consequences are not identical across gender. Particularly
strong associations are found between food insecurity
and impaired social skill development, reading performance, and increased BMI and weight gain for girls,
though the effects on BMI and weight gain appear
to differ depending on whether the girls are persistently food insecure or their status changes over time.
The longitudinal and dynamic nature of the models
used and the extensive controls for confounders at
the household and individual levels lead the authors
to conclude that the most plausible interpretation of
their findings is that food insecurity in the early elementary years has both nutritional and nonnutritional
developmental consequences.86
A third study used data from a cross-sectional telephone survey of households including 399 children
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aged 3–17 years from 36 counties of the delta region of
Arkansas, Louisiana, and Mississippi to examine associations between household food insecurity and proxyreported or self-reported child health–related quality
of life (CHRQOL). Researchers used the 23-item Pediatric Quality of Life Initiative (PEDS QL) survey, which
yields a total score and two subscale scores: physical
and psychosocial functioning. This study found food
insecurity statistically significantly associated with total
child CHRQOL and physical function after adjusting
for confounders.
Parents reported children aged 3–8 years in foodinsecure households to have lower physical function, whereas children aged 12–17 years reported
lower psychosocial function. Black males in foodinsecure households reported lower physical function
and lower total CHRQOL than those in food-secure
housholds.87
A fourth study used data from the 1997 Panel Study
of Income Dynamics Child Development Supplement
to compare the risk of a child aged 5–12 years being at or above the 85th percentile on age-gender–
specific BMI in food-secure and food-insecure households when controlling for participation in the FSP,
the National School Lunch Program, and the School
Breakfast Program. The authors found that foodinsecure girls who participated in all three of these
food assistance programs had 68% lower odds of being at risk of overweight (85th percentile ≤ BMI <
95th percentile) than those of food-insecure girls in
nonparticipating households, after controlling for confounders. No statistically significant differences were
found for girls in food-secure households or for boys in
either food-secure or food-insecure households.88

Conclusion
Taken together, the reviewed studies offer solid evidence that food insecurity (or analogous earlier measures) is associated with a range of adverse health,
growth, and development outcomes in children aged
0–18 years, although the relationships are complex,
with some variability from study to study. Age, ethnicity, and gender, as well as multiple other factors,
including program participation, contribute to this
variability.
Food insecurity, even at the least severe household
levels, has emerged as a highly prevalent risk to the
growth, health, cognitive, and behavioral potential of
America’s poor and near-poor children. The threshold
levels of severity for adverse effects of food insecurity
on health and development in young children occur
before the appearance of readily identifiable clinical
markers such as underweight. The research reviewed
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here (and summarized in Appendix Table 1) provides
evidence that the effects of food insecurity worsen as its
severity worsens and that CFI and hunger are associated with worse consequences than those of HFI alone.
However, even at the lowest levels of severity, C-SNAP
data suggest that, at least for babies, HFI is an established risk factor for impaired health and development.
This indication leads to the troubling conclusion that
for infants and toddlers food insecurity is an “invisible
epidemic” of a widely prevalent and serious condition
that is known to exist and to pose serious risks to child
health and development and whose remedy is well understood and cost-effective but is being withheld from
those at greatest risk.
Food insecurity can occur and inflict harm at any
or all parts of the life cycle. However, the particular
vulnerability of infants and toddlers aged 0–36 months

undergoing especially rapid physical growth and neurocognitive development provides a special opportunity for protecting and positively influencing the rest
of the life cycle. Moreover, the apparent heightened
susceptibility of older girls to the negative effects of
food insecurity in multiple domains suggests that decreasing this risk among those who will become mothers of the next generation of children is particularly
urgent.
Of the many interlocking forms of deprivation experienced by poor and near-poor children in the United
States, food insecurity is one of the most readily measured, as well as one of the most rapidly remediable
by policy changes. Our country, unlike many others in
the world, clearly can produce and distribute enough
healthful food to all its inhabitants, constrained only
by political will.

APPENDIX TABLE 1. Studies on Associations between Food Insecurity (FI), Child Health, and
Development
Subject area
Prenatal and
neonatal
periods

Breastfeeding and
the neonatal
period

Early childhood:
ages 0–3 years

Reference
1) Borders et al. (2007): Chronic stress and
low birth weight neonates in a low-income
population of women
2) Laraia et al. (2006): Psychosocial factors
and socioeconomic indicators are
associated with HFI among pregnant
women
1) Zubieta et al. (2006): Breastfeeding
practices in U.S. households by food
security status
2) Neault et al. (2007, forthcoming):
Breastfeeding and health outcomes among
citizen children of immigrant mothers

1) Cook et al. (2002): Welfare reform and the
health of young children: a sentinel survey
in 6 US cities

Major findings
1) FI is positively associated with low-birthweight births.

2) FI positively associated with psychosocial indicators of
perceived stress, trait anxiety, and depressive symptoms in
pregnant women; indication of dose–response
relationship with greater effects at more severe levels of
FI.
1) FI is negatively associated with initiation of breastfeeding
and with duration if initiated.
2) Although families of US-born breastfed infants of
immigrant mothers had greater odds of being food
insecure than those of nonbreastfed infants of immigrant
mothers, breastfed infants had lower odds of having
fair/poor health (versus excellent/good), of having a
chronic health condition, and of having previously been
hospitalized than nonbreastfed infants of immigrant
mothers.
1) Reduction or termination of welfare benefits, by sanctions
or otherwise, is positively associated with FI. Children in
families suffering welfare sanctions or administrative
benefit reductions are more likely to have been
hospitalized since birth and to have been admitted from
an ED visit (for caregivers interviewed at ED sites) than
similar children in families whose benefits had not
decreased. Receiving food stamps did not mitigate effects
of losing TANF benefits on health outcomes.
Continued
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APPENDIX TABLE 1. Continued.
Subject area

Reference
2) Cook et al. (2004): FI is associated with
adverse health outcomes among human
infants and toddlers

3) Cook et al. (2006): CFI increases risks
posed by HFI to young children’s health

4) Skalicky et al. (2006): CFI and IDA in
low-income infants and toddlers in the
United States
5) Casey et al. (2004): Maternal depression,
changing public assistance, food security,
and child health status
6) Black et al. (2004): WIC participation and
infants’ growth and health: a multisite
surveillance study

7) Meyers et al. (2005): Subsidized housing
and children’s nutritional status

8) Frank et al. (2006): Heat or eat: the
LIHEAP and nutritional and health risks
among children less than 3 years of age

School age and
adolescence

9) Rose-Jacobs et al. (2007, in press): HFI:
associations with at-risk infant and toddler
development
1) Alaimo et al. (2001a): Food insufficiency,
family income, and health in U.S.
preschool and school-aged children
2) Alaimo et al. (2001b): Food insufficiency
and American school-aged children’s
cognitive, academic, and psychosocial
development

Major findings
2) FI is positively associated with “fair/poor” health and
having been hospitalized since birth. A dose–response
relationship was found between severity of FI and
likelihood of fair/poor health. Food stamps attenuated
effect of FI on health status but did not eliminate it.
3) The presence of CFI in addition to HFI resulted in a
statistically significant increase in the odds of fair/poor
health above the odds when only HFI was present.
Participation in the FSP modified the effects of FI on
child health status (adjusted odds of fair/poor health),
reducing but not eliminating them.
4) HFI positively associated with IDA in children aged
6–36 months.
5) Maternal PDS are positively associated with HFI,
fair/poor child health status, and child hospitalization.
PDS also positively associated with reductions or loss of
welfare and FSP benefits.
6) Infants (aged ≤ 12 months) that did not receive WIC
benefits because of access problems were more likely to
be underweight, short, and perceived as having fair/poor
health than were WIC recipients. Both infants receiving
WIC and those eligible but not receiving benefits because
of access problems were more likely to be FI than infants
whose caregiver perceived no need for WIC.
7) Children in FI families renting their homes and not
receiving housing subsidies had statistically significantly
lower weight for age than those in similar families
receiving subsidies. Compared to FI children in
subsidized housing, those in nonsubsidized housing had
greater odds of having weight-for-age z-scores more than
2 standard deviation units below the mean.
8) Children aged ≤ 3 years in households eligible for
LIHEAP but not receiving it had greater odds of being at
aggregate nutritional risk for growth problems (defined as
weight for age below the 5th percentile or weight for
height below the 10th percentile) and had statistically
significantly lower age-gender–specific weight-for-age
z-scores than those of similar children in recipient
households. Children from eligible households not
receiving LIHEAP had greater adjusted odds of acute
hospital admission on the day of the interview (for those
interviewed at ED sites).
9) FI positively associated with parental reports of
developmental issues on the PEDS after controlling for
confounders.
1) Food insufficiency associated with higher prevalence of
fair/poor health and iron deficiency, and with greater
likelihood of experiencing stomachaches, headaches, and
colds in children aged 1–5 years.
2) Found that children aged 6–11 years in food-insufficient
families had lower arithmetic scores and were more likely
to have repeated a grade, to have seen a psychologist, and
to have had more difficulty getting along with other
children, than similar children whose families were food
sufficient. Also found teenagers from food insufficient
families more likely than food-sufficient peers to have seen
a psychologist, to have been suspended from school, and
to have had difficulty getting along with other children.
Continued
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APPENDIX TABLE 1. Continued.
Subject area

Reference
3) Alaimo et al. (2002): Family food
insufficiency, but not low family income, is
positively associated with dysthymia and
suicide symptoms in adolescents
4) Murphy et al. (1998): Relationship between
hunger and psychosocial functioning in
low-income American children

5) Kleinman et al. (1998): Hunger in children
in the United States: potential behavioral
and emotional correlates

6) Weinreb et al. (2002): Hunger: its impact
on children’s health and mental health

7) Rose & Bodor (2006): HFI and overweight
status in young school children: results
from the Early Childhood Longitudinal
Study
8) Jyoti et al. (2005): FI affects school
children’s academic performance, weight
gain, and social skills

Major findings
3) Found children aged 15–16 years from food-insufficient
households statistically significantly more likely to have
had dysthymia, to have had thoughts of death, to have
had a desire to die, and to have attempted suicide than
food-sufficient peers.
4) Found children aged < 12 years categorized as hungry or
at risk of hunger twice as likely as nonhungry children to
be reported as having impaired functioning by either a
parent or the child her/himself. Teachers reported
statistically significantly higher levels of hyperactivity,
absenteeism, and tardiness among hungry/at-risk
children.
5) Found children categorized as hungry by the CCHIP
scale more likely to have clinical levels of psychosocial
dysfunction on the PSC than either at-risk or nonhungry
children. Analysis of individual items from the PSC found
that most behavioral, emotional, and academic problems
were more prevalent in hungry children and that
aggression and anxiety had the strongest degree of
association with hunger.
6) Found that severe hunger was a statistically significant
predictor of chronic illness among both preschool-aged
and school-aged children and was statistically significantly
associated with internalizing behavior problems, whereas
moderate hunger was a statistically significant predictor
of health conditions in preschool-aged children. Severe
hunger was also associated with higher reported
anxiety/depression among school-aged children.
7) Found no statistically significant association of FI with
overweight in this cross-sectional study of
kindergarten-aged children.
8) In lagged models, found FI in kindergarten associated
with lower math scores, increased BMI and weight gain,
and lower social skills in girls at third grade, but not for
boys, after controlling for time-varying and time-invariant
covariates.
Using difference scores and dynamic models based on
changes in predictors and outcomes from kindergarten to
third grade, found that children from persistently FI
households (FI at both kindergarten and third grade
years) had greater gains in BMI and weight than those of
children in persistently food-secure households, though
effects were statistically significant only for girls. Also
among girls, but not boys, persistent FI was associated
with smaller increases in reading scores over the period
than for persistently food-secure girls.
In dynamic models, for households that transitioned from
food security to FI over kindergarten to third grade (i.e.,
became FI), the transition was associated with statistically
significantly smaller increases in reading scores for girls
and boys than for children in households remaining food
secure. For children transitioning from FI to food security
(i.e., becoming food secure), the transition was associated
with larger increases in social skills scores for girls but not
for boys. Becoming FI was associated with statistically
significantly greater weight and BMI gains for boys but
not for girls and with greater declines in social skills scores
for girls but not boys.
Continued
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APPENDIX TABLE 1. Continued.
Subject area

Reference

Major findings

9) Casey et al. (2005): CHRQOL and
household food security

9) Found FI negatively associated with total CHRQOL and
physical function. Parents reported children aged 3–8
years in FI households to have lower physical function,
whereas children aged 12–17 years reported lower
psychosocial function.
10) Found that FI girls who participated in the FSP, the
National School Lunch Program, and the School
Breakfast Program had 68% lower odds of being at risk of
overweight (85th percentile ≤ BMI < 95th percentile)
than FI girls in nonparticipating households.

10) Jones et al. (2003): Lower risk of
overweight in school-aged food insecure
girls who participate in food assistance

Acknowledgments

C-SNAP operations and analyses have been supported by: Abell Foundation, Annie E. Casey Foundation, Anonymous Donor, Anthony Spinazzola Foundation, Candle Foundation, Citizens Energy Corporation, Claneil Foundation, Daniel Pitino Foundation, EOS Foundation, Gold Foundation, Gryphon
Fund, Hartford Foundation for Public Giving, Jennifer
Kaminsky, MAZON: A Jewish Response to Hunger,
Minneapolis Foundation, New Hampshire Charitable Foundation, Project Bread: The Walk for Hunger,
Sandpiper Philanthropic Foundation, Schaffer Foundation, Susan P. Davies and Richard W. Talkov, Susan
Schiro and Peter Manus, Thomas Wilson Sanitarium
for Children of Baltimore City, United States Department of Agriculture, Vitamin Litigation Funding, with
major funding from the W.K. Kellogg Foundation.

6.

7.

8.

9.

References
1. WEHLER, C.A., R.I. SCOTT & J.J. ANDERSON. 1992. The
Community Childhood Hunger Identification Project:
a model of domestic hunger—demonstration project
in Seattle, Washington. J. Nutr. Educ. 24: 29S–
35S.
2. ANDERSON, S.A. (Ed.). 1990. Core indicators of nutritional
state for difficult-to-sample populations. J. Nutr. 120(11S):
1559–1600.
3. HAMILTON, W.L., J.T. COOK, W.W. THOMPSON, et al. 1997.
Household Food Security in the United States in 1995:
Summary Report of the Food Security Measurement
Project. U.S. Department of Agriculture, Food and Consumer Service. Alexandria, VA.
4. HAMILTON, W.L., J.T. COOK, W.W. THOMPSON, et al. 1997.
Household Food Security in the United States in 1995:
Technical Report. U.S. Department of Agriculture, Food
and Consumer Service. Alexandria, VA.
5. BICKEL, G.W., M.S. ANDREWS & B.W. KLEIN, 1996. Measuring Food Security in the United States: a Supplement
to the CPS. In Nutrition and Food Security in the Food
Stamp Program D. Hall & M. Stavrianos, Eds.: 91–111.

10.

11.

12.

13.

14.

U.S. Department of Agriculture, Food and Consumer Service. Alexandria, VA.
NORD, M., M. ANDREWS & S. CARLSON. 2007. Measuring
Food Security in the United States: Household Food Security in the United States, 2005 [WWW document]. USDA
Economic Research Service, Economic Research Report
No. 29, Washington, DC. URL http://www.ers.usda.gov/
Publications/ERR29/ERR29.pdf [accessed on 25 June
2007].
NORD, M. & H. HOPWOOD. 2007. Recent advances provide
improved tools for measuring children’s food security. J.
Nutr. 137: 533–536.
WUNDERLICH, G.S. & J.L. NORWOOD. 2006. Food Insecurity and Hunger in the United States, An Assessment of the Measure. Panel to Review the U.S. Department of Agriculture’s Measurement of Food Insecurity
and Hunger, Committee on National Statistics, Division
of Behavioral and Social Sciences and Education, National Research Council of the National Academies of
Science. The National Academies Press, Washington,
DC.
OHLS, J., F. SALEEM-ISMAIL, R. COHEN, et al. 2002. The
Emergency Food Assistance System—Findings from the
Provider Survey, Volume II: Final Report. Food Assistance
and Nutrition Research Report No. (FANRR16-2), 185
pp.
USDA FOOD AND NUTRITION SERVICE. 2007. Leading
the Fight Against Hunger: Federal Nutrition Programs.
USDA FNS, June 2007 [WWW document]. URL http://
www.fns.usda.gov/fncs/hunger.pdf [accessed on 25 June
2007].
BRIEFEL, R., J. JACOBSON, N. CLUSEN, et al. 2003. The Emergency Food Assistance System—Findings from the Client
Survey: Final Report. E-FAN No. (EFAN03-007) 217 pp.,
August 2003.
U.S. CENSUS BUREAU. 2007. How the Census Bureau Measures Poverty (Official Measures) [WWW
document]. URL http://www.census.gov/hhes/www/
poverty/povdef.html#1 [accessed on 25 June 2007].
U.S. CENSUS BUREAU. 2007. Poverty Thresholds [WWW
document]. URL http://www.census.gov/hhes/www/
poverty/threshld.html [accessed on 25 June 2007].
CITRO, C.F. & R.T. MICHAEL. (Eds.). 1995. Measuring
Poverty: a New Approach. The National Academies Press,
Washington, DC.

manual

nyas2008.cls (1994/07/13 v1.2u Standard LaTeX document class)

10-18-2007

Cook & Frank: Food Security, Poverty, and Human Development
15. WOMEN’S EDUCATIONAL AND INDUSTRIAL UNION. 2001.
Defining Success in the New Economy: self-Sufficiency as
a Benchmark for Workforce Programs. Prepared for the
Commonwealth Corporation, Boston, MA, June 2001.
16. DENAVAS-WALT, C., B.D. PROCTOR & C.H. LEE. 2006. Income, Poverty and Health Insurance Coverage in the
United States: 2005. Current Population Reports, P60231, USGPO, Washington, DC, August 2006.
17. DREWNOWSKI, A. & S.E. SPECTER. 2004. Poverty and obesity: the role of energy density and energy costs. Am. J.
Clin. Nutr. 79: 6–16.
18. DIETZ, W.H. 1995. Does hunger cause obesity? Pediatrics
95: 766–767.
19. OLSON, C.M. 1999. Nutrition and health outcomes associated with food insecurity and hunger. J. Nutr. 129: 521S–
524S.
20. TOWNSEND, M.S., J. PEERSON, B. LOVE, et al. 2001. Food
insecurity is positively related to overweight in women. J.
Nutr. 131: 1738–1745.
21. ADAMS, E.J., L. GRUMMER-STRAWN & G. CHAVEZ. 2003.
Food insecurity is associated with increased risk of
obesity in California women. J. Nutr. 133: 1070–
1074.
22. POLLIT, E. 1994. Poverty and child development: relevance
of research in developing countries to the United States.
Child Dev. 64: 283–295.
23. DUNCAN, J.G., J. BROOKS-GUNN & P.K. KLEBANOV. 1994.
Economic deprivation and early childhood development.
Child Dev. 65: 296–318.
24. KRETCHMER, N., J.L. BEARD & S. CARLSON. 1996. The role
of nutrition in the development of normal cognition. Am.
J. Clin. Nutr. 63: 997S–1001S.
25. POLLIT, E., R.L. LEIBEL & D. GREENFIELD. 1981. Brief fasting, stress, and cognition in children. Am. J. Clin. Nutr.
34: 1526–1533.
26. BURT, M.R. 1993. Hunger Among the Elderly: Final Report
of a National Study on the Extent and Nature of Food Insecurity Among American Seniors. The Urban Institute.
Washington, DC.
27. MUNRO, H.N., P.M. SUTER & R.M. RUSSELL. 1987. Nutritional requirements of the elderly. Annu. Rev. Nutr. 7:
23–49.
28. BHATTACHARYA, J., J. CURRIE, et al. 2004. Poverty, food insecurity, and nutritional outcomes in children and adults. J.
Health Econ. 23: 839–862.
29. CASEY, P., S. GOOLSBY, C. BERKOWITZ, et al. CHILDREN’S
SENTINEL NUTRITIONAL ASSESSMENT PROGRAM STUDY
GROUP. 2004. Maternal depression, changing public assistance, food security, and child health status. Pediatrics
113: 298–304.
30. O’BRIEN, L.M., E.G. HEYCOCK, M. HANNA, et al. 2004.
Postnatal depression and faltering growth: a community
study. Pediatrics 113: 1242–1247.
31. PETERSON, S.M. & A.B. ALBERS. 2001. Effects of poverty and
maternal depression on early child development. Child
Dev. 72: 1794.
32. LUOMA, I., T. TAMMINEN, P. KAUKONEN, et al. 2001. Longitudinal study of maternal depression symptoms and child
well-being. J. Am. Acad. Child Adolesc. Psychiatry 40:
1367–1374.

:1243

15

33. DAWSON, G., S.B. ASHMAN, H. PANAGIOTIDES, et al.
2003. Preschool outcomes of children of depressed
mothers: role of maternal behavior, contextual risk,
and children’s brain activity. Child Dev. 74: 1158–
1175.
34. MORGANE, P.J., R. AUSTIN-LAFRANCE, J. BRONZINO, et al.
1993. Prenatal malnutrition and development of the brain.
Neurosci. Biobehav. Rev. 17: 91–128.
35. INGELFINGER, J.R. 2007. Prematurity and the legacy of intrauterine stress. N. Engl. J. Med. 356: 2053–2063. Comment at 356(20):2093–5.
36. SCHOLL, T.O. & W.G. JOHNSON. 2000. Folic acid: influence
on the outcome of pregnancy. Am. J. Clin. Nutr. 71(Suppl):
1295S–1303S.
37. BORDERS, A.E.B., W.A. GROBMAN, L.B. AMSDEN & J.L.
HOLL. 2007. Chronic stress and low birth weight neonates
in a low-income population of women. Obstet. Gynecol.
109: 331–338.
38. LARAIA, B.A., A.M. SIEGA-RIZ, G. GUNDERSON & N.
DOLE. 2006. Psychosocial factors and socioeconomic
indicators are associated with household food insecurity among pregnant women. J. Nutr. 136: 177–
182.
39. KING, J. 2003. The risk of maternal depletion and poor
outcomes increases in early or closely spaced pregnancies.
J. Nutr. 133: 1732S–1736S.
40. LU, M.C., M. KOTELCHUK, J.F. CULHANE, et al. 2006. Preconception care between pregnancies: the content of internatal care. Matern. Child Health J. 10(Suppll): 107–
122.
41. LU, M.C., V. TACHE, G. ALEXANDER, et al. 2003. Preventing
LBW: is prenatal care the answer? J. Matern. Fetal Neonat.
Med. 13: 362–380.
42. ALEXANDER, G.R. & M. KOTELCHUK. 2001. Assessing the
role and effectiveness of prenatal care: history, challenges,
and directions for future research. Public Health Rep. 116:
306–316.
43. KIND, K.L., V.M. MOORE & M.J. DAVIES. 2006. Diet around
conception and during pregnancy – effects on fetal and
neonatal outcomes. Reprod. Biomed. Online 12: 532–
541.
44. HARRISON, G.G., C.A. DISOGRA, G. MANALO-LECLAIR,
et al. 2002. Over 2.2 Million Low-Income California
Adults are Food Insecure; 658,000 Suffer Hunger. UCLA
Center for Health Policy Research. Los Angeles, CA.
45. AMERICAN ACADEMY OF PEDIATRICS, SECTION ON BREASTFEEDING. 2005. Breastfeeding and the use of human milk.
Pediatrics 115: 496–506.
46. ZUBIETA, A.C., H. MELGAR-QUINONEZ & C. TAYLOR. 2006.
Breastfeeding practices in U.S. households by food security
status. FASEB J. 20: A1004–A1005.
47. HURLEY, K.M., K. KNOLHOFF, M. DALLAVALLE & M.M.
BLACK. 2005. In a statewide sample of WIC participants,
hispanic mothers are more likely to follow AAP infant
feeding recommendations than african american or white
mothers. FASEB J. 20: A1005–A1006.
48. NEAULT, N., D.A. FRANK, B. PHILIPP, et al. 2007.
Breastfeeding and health outcomes among citizen children of immigrant mothers. J. Am. Diet.
Assoc. Forthcoming.

manual

nyas2008.cls (1994/07/13 v1.2u Standard LaTeX document class)

10-18-2007

16
49. BICKEL, G., M. NORD, C. PRICE, et al. 2000. Measuring
food security in the United States: guide to measuring
household food security: revised 2000. USDA, Food and
Nutrition Service, Office of Analysis. Alexandria, VA.
50. GLASCOE, F.P. 1998. Collaborating with Parents: Using
Parents’ Evaluation of Developmental Status to Detect
and Address Developmental and Behavioral Problems.
Ellsworth and Vandermeer Press, Ltd. Nashville, TN.
51. COOK, J.T., D.A. FRANK, C. BERKOWITZ, et al. 2002. Welfare
reform and the health of young children: a sentinel survey
in 6 US cities. Arch. Pediatr. Adolesc. Med. 156: 678–
684,
52. CASEY, P.H., K. SZETO, S. LENSING, et al. 2001. Children in
food-insufficient, low-income families: prevalence, health,
and nutrition status. Arch. Pediatr. Adolesc. Med. 155:
508–514.
53. ALAIMO, K., C.M. OLSON, E.A. FRONGILLO, JR., & R.R.
BRIEFEL. 2001. Food insufficiency, family income, and
health in US preschool and school-aged children. Am.
J. Pub. Health 91: 781–786.
54. MURPHY, J.M., C.A. WEHLER, M.E. PAGANO, et al. 1998. Relationship between hunger and psychosocial functioning
in low-income American children. J. Am. Acad. Adolesc.
Psychiatry 37: 163–70.
55. KLEINMAN, R.E., J.M. MURPHY, M. LITTLE, et al. 1998.
Hunger in children in the United States: potential behavioral and emotional correlates. Pediatrics 101: E3.
56. COOK, J.T., D.A. FRANK, C. BERKOWITZ, et al. 2004. Food insecurity is associated with adverse health outcomes among
human infants and toddlers. J. Nutr. 134: 1432–1438.
57. COOK, J.T., D.A. FRANK, S. LEVENSON, et al. 2006. Child
food insecurity increases risks posed by household food
insecurity to young children’s health. J. Nutr. 136: 1073–
1076.
58. LOOKER, A.C., P.R. DALLMAN, M.D. CARROLL, et al. 1997.
Prevalence of iron deficiency in the United States. JAMA
277: 973–976.
59. LEE, B.J., L. MACKEY-BILAVER, M. CHIN. 2006. Effects of
WIC and Food Stamp Program Participation on Child
Outcomes. USDA Economic Research Service, Contractor and Cooperator Report No. 27, Washington, DC, December 2006.
60. CENTERS FOR DISEASE CONTROL AND PREVENTION. 1998.
Recommendations to prevent and control iron deficiency
in the United States. MMWR Morb. Mortal. Wkly. Rep.
47: NO. RR-3.
61. BOGEN, D.L., A.K. DUGGAN, G.J. DOVER & M.H. WILSON.
2000. Screening for iron deficiency anemia by dietary history in a high-risk population. Pediatrics 105: 1254–1259.
62. EDEN, A.N. & M.A. MIR. 1997. Iron deficiency in 1- to 3year-old children, a pediatric failure? Arch. Pediatr. Adolesc. Med. 151: 986–988.
63. GELTMAN, P.L., A.F. MEYERS & H. BAUCHNER. 2001. Daily
multivitamins with iron to prevent anemia in infancy: a
randomized clinical trial. Clin. Pediatr. (Phila) 40: 549–
554.
64. SKALICKY, A., A.F. MEYERS, W.G. ADAMS, et al. 2006.
Child food insecurity and iron deficiency anemia in
low-income infants and toddlers in the United States.
Matern. Child Health J. 10: 177–184.

:1243

Annals of the New York Academy of Sciences
65. STUFF, J.E., P.H. CASEY, K.L. SZETO, et al. 2004. Household
food insecurity is associated with adult health status. J.
Nutr. 134: 2330–2335.
66. CARTER, A.S., F. GARRITY-ROKOUS, J.D. ELIZABETH, et al.
2001. Maternal depression and comorbidity: predicting
early parenting, attachment security, and toddler socialemotional problems and competencies. J. Amer. Acad.
Child Adolesc. Psychiatry. 40: 18–26.
67. COYL, D.D., L.A. ROGGMAN & L.A. NEWLAND. 2002. Stress,
maternal depression, and negative mother-infant interactions in relation to infant attachment. Infant Ment. Health
J. 23: 145–163.
68. LOVEJOY, M.C., P.A. GRACZYK, E. O’HARE & G. NEUMAN.
2000. Maternal depression and parenting: a meta-analytic
review. Clin. Psychol. Rev. 20: 561–592.
69. LYONS-RUTH, K., D.B. CONNELL, H.U. GRUNEBAUM & S.
BOTEIN. 1990. Infants at social risk: maternal depression
and family support services as mediators of infant development and security of attachment. Child Dev. 61: 85–
98.
70. COOK, J.T. 2002. Clinical implications of household food
security: definitions, monitoring, and policy. Nutr. Clin.
Care 5: 152–167.
71. BLACK, M.M., D.B. CUTTS, D.A. FRANK, et al. 2004. Special
Supplemental Nutrition Program for Women, Infants, and
Children Participation and Infants’ Growth and Health:
a Multisite Surveillance Study. Pediatrics 114: 169–176.
72. KENNEDY E.T., S. GERSHOFF, T. REED & J.E. AUSTIN. 1982.
Evaluation of the effect of WIC supplemental feeding on
birth weight. J. Am. Diet. Assoc. 80: 220–227.
73. KOWALESKI-JONES, L. & G.J. DUNCAN. 2002. Effects of participation in the WIC program on birthweight: evidence
from the national longitudinal survey of youth. Am. J.
Public Health 92: 799–804.
74. MEYERS, A.F., D. CUTTS, D.A. FRANK, et al. 2005. Subsidized
housing and children’s nutritional status. Arch. Pediatr.
Adolesc. Med. 159: 551–556.
75. KUSHEL, M.B., R. GUPTA, L. GEE & J.S. HAAS. 2006. Housing instability and food insecurity as barriers to health care
among low-income americans. J. Gen. Intern. Med. 21:
71–77.
76. KRIEGER, J. & D.L. HIGGIND. 2002. Housing and health:
time again for public health action. Am. J. Public Health
92: 758–768.
77. BASHIR, S.A. 2002. Home is where the harm is: inadequate
housing as a public health crisis. Am. J. Public Health 92:
733–38.
78. FRANK, D.A., N.B. NEAULT, A. SKALICKY, et al. 2006. Heat
or eat: the low income home energy assistance program
and nutritional and health risks among children less than
3 years of age. Pediatrics 118: 1293–1302.
79. FRANK, D.A., N. ROOS, A. MEYERS, et al. 1996. Seasonal
variation in weight-for-age in a pediatric emergency room.
Public Health Rep. 111: 366–371.
80. BHATTACHARYA, J., T. DELEIRE, S. HAIDER, J. CURRIE. 2003.
Heat or eat? Cold weather shocks and nutrition in poor
american families. Am. J. Public Health 93: 1149–1154.
81. ROSE-JACOBS, R., M.M. BLACK, P.H. CASEY, et al. 2008.
Household food insecurity: associations with at-risk infant
and toddler development. Pediatrics. Forthcoming.

manual

nyas2008.cls (1994/07/13 v1.2u Standard LaTeX document class)

10-18-2007

Cook & Frank: Food Security, Poverty, and Human Development
82. ALAIMO, K., C.M. OLSON, E.A. FRONGILLO, Jr. 2001. Food
insufficiency and American school-aged children’s cognitive, academic, and psychosocial development. Pediatrics
108: 44–53.
83. ALAIMO, K., C.M. OLSON & E.A. FRONGILLO. 2002. Family
food insufficiency, but not low family income, is positively
associated with dysthymia and suicide symptoms in adolescents. J. Nutr. 132: 719–725.
84. WEINREB, L., C. WEHLER, J. PERLOFF, et al. 2002. Hunger: its
impact on children’s health and mental health. Pediatrics
110: e41.
85. ROSE, D. & N. BODOR. 2006. Household food insecurity and
overweight status in young school children: results from the

:1243

17

early childhood longitudinal study. Pediatrics 117: 464–
473.
86. JYOTI, D.F., E.A. FRONGILLO & S.J. JONES. 2005. Food insecurity affects school children’s academic performance,
weight gain, and social skills. J. Nutr. 135: 2831–
2839.
87. CASEY, P.H., K.L. SZETO, J.M. ROBBINS, et al. 2005. Child
Health-Related Quality of Life and Household Food Security. Arch. Pediatr. Adolesc. Med. 159: 51–56.
88. JONES, S.J., L. JAHNS, B.A. LARAIA & B. HAUGHTON. 2003.
Lower risk of overweight in school-aged food insecure girls
who participate in food assistance. Arch. Pediatr. Adolesc.
Med. 157: 780–784.

