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of food that U.S. children lack sufficient to affect their hedth, school achievement, or psychologica
wedl-being in observable ways. Do children who do not have enough to eat or who est |ess balanced
medls experience more hedth problems than other children? Do undernourished children perform more
poorly in school than other children? Similarly, do children who do not eat as well as other children
experience more emotiond and psychological distress than other children?

The effect of food insecurity on child wel-being has been the subject of much research in the
context of developing countries. However, very little research has attempted to andyze the effect of
food insecurity on child well-being in the United States. With afew exceptions, research on U.S. food
insecurity has focused more on examining the causes of food insecurity, potentia solutions, and more
recently, on assessing the incidence of food insecurity. Given this focus, we know very little of the
actud effects of food insecurity on the wel-being of children in the United States. Interested parties
have disagreed about the potential consequences of domestic food insecurity. Some have suggested
that the level of food insecurity in the United States is not severe or prolonged enough to have
measurabl e effects on the well-being of children or adults, while others have speculated about potentialy
negative effects of food insecurity on the emotiond, cognitive, and behaviord functioning of children.
However, we have little direct evidence to support a conclusion in ether direction. Using the 1997
Child Development Supplement to the PSID, | examine the effects of food insecurity on the school
achievement, psychologica wel-being, and hedth of children. This andysiswill provide direct evidence
about the effect of food insecurity on the wel-being of children in the United States.

Most researchers, whether working within the context of the United States or developing
countries, have concluded that poverty, in conjunction with inadequate state action mitigating the effects
of poverty, isthe primary cause of hunger and food insecurity (Brown 1987, 1989; Cohen 1990;
Martorell 1996; Nestle and Guttmacher 1992; Physicians Task Force on Hunger 1985; Poppendieck
1997). Given thisemphasis on poverty as the primary cause of food insecurity, policy proposas have
focused on addressing poverty and economic issues such as unemployment, underemployment, and
housing, in addition to food assistance programs (Brown 1989; Cohen 1990; Nestle and Guttmacher
1992; Physician Task force on Hunger 1985; Poppendieck 1997).

Despite widespread agreement about the strong relationship between poverty and food
insecurity, Mayer and Jencks (1988) argue that poverty statistics cannot provide accurate information
about the digtribution of materia hardship, such as food insecurity. Many of the early estimates of the
incidence of U.S. food insecurity were based on poverty statistics. Based on astudy of Chicago,
Mayer and Jencks report that direct measures of material hardship are better indicators of hardship than
estimates based on income or poverty.

While many are skepticd of the vdidity of sdf-reports of materia hardship, Rose and Olivera
(1997) conducted an analys's comparing salf-report measures of food insecurity with nutrient inteke
data. The researchers found that ,on average, households reporting food insecurity had significantly
lower intakes of energy than other households, as well as a sgnificantly decreased intake of thirteen
other nutrients. Thus, there is evidence to support the accuracy of self-report measures of food
insecurity.

In 1985, the Physicians Task Force reported that some 20 million people in the United States
were going hungry a least part of each month (Physicians Task Force on Hunger in America 1985).



The task force aso reported that hunger in Americawas growing worse, rather than improving. The
task force had collected its own data and conducted field investigations to reach this conclusion. In
addition, the task force utilized reports from alarge number of loca programs and pointed out that local
food banks and soup kitchens across the country experienced a tremendous growth in the number of
individuas and families who seeking food assstance beginning in the early 1980's. Thus, many activists
and afew researchers began to piece together information derived from loca food assstance programs
and determined that hunger was becoming a worsening problem throughout the 1980's. However,
much disagreement remained about the extent and severity of the hunger problem in the United States.

More recently, researchers have begun to develop indicators of food insecurity in an attempt to
more accurately gauge the scope of food insecurity in the United States. The Food Security
Measurement Project, a supplement to the CPS, reports that 11.9 percent of U.S. households are food
insecure (Hamilton, et d., 1995). This overdl prevaence rate can be broken down into three more
detailed categories. The prevalence among U.S. households of food insecurity with no hunger is 7.8
percent, the prevaence of food insecurity with moderate hunger is 3.3 percent, while that for food
insecurity with severe hunger is .8 percent. Combining the two most severe levels of food insecurity
provides an estimate of the prevalence of food insecurity that involves reducing the amount of food
egten, 4.1 percent of U.S. households experience aleve of food insecurity that involves adults or
children who are hungry because they do not have enough to edt.

Despite our knowledge about food insecurity in the United States, it remains unclear what
consequences we should expect as aresult of these levels of food insecurity. Research on the effects of
ma nutrition in developing countries has darified the devagtating effects of hunger and manutrition on the
hedlth of children (Baivin, et al., 1996; Martorell, 1993 and 1996; Schroeder and Martorell, 1997).
Hunger and nutrient malnutrition in developing countries have been linked to growth failure, delayed
meaturation, mentd retardation, child mortality, increased severity of infections, impaired learning, low
birth weight, and increased materna mortaity (Boivin, et d., 1996; Martorell, 1993 and 1996).

While the consequences of hunger in developing countries are clear, the extent and severity of
hunger in the United States are Sgnificantly less than that in developing countries making the link
between food insecurity and health more difficult to pinpoint. Brown (1987) lists a number of potentia
outcomes of hunger and malnutrition including premature births, low birth weight, impaired cognitive
functioning, decreased energy levels, reduced productivity, increased vulnerability to environmenta
toxins, and weakened resistance to infection and other illnesses. However, the question remains as to
whether the food insecurity experienced in the United States is severe or prolonged enough to effect
outcomes. The Physician Task Force on Hunger in America (1985) concludes that food insecurity in
the United States has negative consequences for child, maternal, and adult hedth. However, the
organization isforced to rely on indirect evidence in drawing such conclusons. Rather than looking
directly a hedth outcomes for individuas who experience food insecurity, they are forced to use
indirect measures of the health Satus of low-income groups rative to high-income groups. Thus, the
evidence we have to date linking food insecurity in the United States to detrimentd hedth outcomesis
indirect.



Theoretical Model and Hypotheses

| hypothesize that food insecurity will have a negative impact on child hedth, utilizing two
measures of child hedth. | aso hypothesize that food insecurity will have a negetive impact on
children’s school achievement and psychologicad hedlth, utilizing a variety of measures of school
achievement and two measures of psychologica hedth to determine the vaidity of such an assumption.
Figure 1 presents the theoretical model that provides the basis for the current anadlyses. We seethat a
set of socid, economic, and demographic factors such asthe child srace, sex, and age; the family’s
dructure, Size, and home ownership; as well as the mother’ s education affect afamily’sincome. Income
effects food insecurity directly aswell asindirectly through itsinfluence on public transfers such as food
gamps. There are anumber of potentia mechanisms for explaining why food insecurity affects child
wedl-being.

The mechanism for the effect of food insecurity on child hedlth seems sraightforward.  Children
who experience food insecurity to an extent that they are lacking in particular nutritiona substances
(such as protein or iron), or who smply are not getting enough food to provide them with an adequate
level of food energy may experience a variety of health problems as aresult of these deficiencies.
Hedth problems may be provoked by food insecurity of a severe nature, or by food insecurity of amild
or moderate nature that occurs for such a prolonged period of time that it leads to hedth problems. The
important question for this andlyss iswhether food insecurity is severe enough or prolonged enough in
the United States to affect child health, and, if o, what sorts of hedth problems arise as aresult of food
insecurity.

The mechanism for the effect of food insecurity on school achievement is less Sraightforward.
Certainly, food insecurity thet affects child hedth isaso likely to affect school achievement. Children
who are experiencing health problems are likely to miss more schooling, and may aso find it more
difficult to fully participate in the learning process while at school, depending on the nature of the hedlth
problem. For instance, children suffering an iron deficiency are likely to betired a school and may
consequently not learn as much as other sudents. Another possibility isthat food insecurity may affect
the leve of energy that children have, even though they have no hedth problems. Again, if these
children have less energy than other children they may not learn as much a schoal. A third posshility is
that, regardless of whether children who experience food insecurity have less energy than other children,
the fedings of hunger that result from food insecurity may distract these children from learning in school.

A fourth possibility is that children who experience food insecurity aso experience a sgnificant amount
of psychologicd and emotiona distressin their household surrounding the concerns of the caregiversto
provide adequate food. Thislevel of emotiona distress and worry may affect the emotiona well-being
of the child to an extent that interferes with cognitive and behaviord functioning. Any of these
mechanisms done, or some combination of them, could explain an effect of food security on the school
achievement of children.

While researchers and policy makers have begun to measure the incidence of food insecurity in



the United States, we cannot know the full implications of this information until we know the
consequences of food insecurity for individuas physica, emotiona, and cognitive well-being.

Evidence about the effect of food insecurity on the physical hedlth, school achievement, and
psychologicad hedth of childrenis of particular importance among child well-being indicators. The Status
of achild's physical and psychologica hedlth indicates not only something about the qudity of the child's
life, but dso the degree to which that child will ultimately be able to contribute productively to hisor her
community. Assessments of school achievement will indicate how the child isfaring in the very early
gages of accumulating humean capitd. Anything that hinders children from taking full advantage of
opportunities to acquire human capital will dso ultimatey hinder those children in the labor market.
Research has shown human capita to be an important determinant of earnings (Corcoran and Duncan
1979). If food insecurity negatively affects a child's physical and psychologica hedlth and school
achievement, it will aso affect future earnings potentia and limit what those individuas are able to
contribute to the economy as productive workers.

Data and M ethods

| use the 1997 Child Development Supplement to the Pand Study of Income Dynamicsto
address my hypotheses. The Pand Study of Income Dynamics (PSID) was begun in 1968, andisa
longitudina study of a representative sample of U.S. men, women, and children. 1t emphasizes arange
of economic and demographic behavior, but aso includes sociologica and psychologica measures. In
1997, the PSID supplemented its core data collection with data on parents and their O- to 12-year-old
children, a project known as the Child Development Supplement. The objective was to produce a
comprehensive, naiondly representative, and longitudind database of children and their families that
researchers could use to study the dynamic process of early human capita formation. The supplement
includes reliable, age-graded assessments of the cognitive, behavioral, and hedth status of 3,500
children (including about 550 immigrant children) obtained from the mother, a second caregiver, an
absent parent, the teacher, the school administrator, and the child.  Four basic types of outcomes linked
to children’ swell-being and future success are measured. These are (1) school progress, academic
achievement and cognitive ability, including grade failure/progresson, highest grade completed, verba
and math ability and literacy; (2) socid wdl-being; (3) emotiond well-being; and (4) hedth.

| will look at the effect of food insecurity on children’s hedlth, school achievement and
psychologica wdl-being by employing ordinary least squares and logigtic regression techniques to test
my hypotheses. | estimate a number of models that test the rel ationship between food security and child
hedlth by regressing indicators of child hedth on food security and a number of relevant control
varidbles. Smilarly, indicators of school achievement are regressed on food security and a number of
relevant controls to test the relationship between food security and school achievement. In addition,
indicators of psychologica and emaotiond wdl-being are regressed on food security and a set of
variables to test the effect of food insecurity on psychologica well-being.

Two indicators of child hedth will be employed: whether a child’ s height fals beow the 10th
percentile of height for children of the same sex and age, and whether the child’ s weight fals below the
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10th percentile of weight for children of the same sex and age. Because the health measures are binary
indicators, logistic regression techniques will be used to test the relationship between child hedth and
food insecurity. Four indicators of school achievement and two indicators of psychologica and
emotiond wdl-being will be used. The indicators of school achievement include four subtests of the
Woodcock-Johnson Revised Tests of Achievement: the L etter-Word Identification, Applied Problems,
Passage Comprehension, and Calculation tests. Psychologica and emotiond wdl-being will be
measured using two scales from the Behavior Problems Index. Ordinary least squares regression
techniques will be used to test the relationship between food insecurity and both school achievement and
psychologicad wel-being.

M easur es

Table 1 presents descriptive satistics for dl of the measures included in the modds. The Child
Development Supplement to the PSID contains a number of items that assess food security and are
available for usein creating a measure of food security. Each item assesses the degree to which a
respondent’ s household experiences a shortage of food, worries about a shortage of food, or atersthe
food management of the household in some manner because the money available to the household is
insufficient. Theseitemswill be used to creste a scde of food insecurity ranging from 0 to 10 in which
increasing scae vaues indicate more severe levels of food insecurity. Households can be classfied in of
the following categories: food secure, food insecure without hunger, food insecure with moderate
hunger, or food insecure with severe hunger. Those classified as food secure are those who report no
concerns about having enough food to eat. Those classified as food insecure without hunger are those
who report concerns about having enough food to eat or make adjustments to their food intake (for
ingtance, by eating lower quaity food), but do not reduce the amount of food eaten. Those classified as
food insecure with moderate hunger are those households in which adults reduce the amount of food
they est. Thiswould include adults skipping or cutting the size of meas aswell as going without eating
for an entireday. Those classified as food insecure with severe hunger are households in which the
amount of food that children est isreduced. Thisaso may include an assortment of food reduction
experiences ranging from children who experience reductions in med sze or skip medls to children who
go without egting for an entire day.

In addition to the scale vaue for food insecurity in 1997, the PSID will be used to provide
information about food insecurity in 1995 and 1996. These survey waves of the PSID contain asingle
item that asks respondents, “In the last twelve months, did you ever run out of the foods that you
needed to make ameal and didn’t have the money to get more?’. Theseitemswill be used to construct
additional measures of food insecurity. Since the 1997 scale item does not contain information about a
child's food insecurity prior to the time a which the outcome variables are measured, it is not the idegl
measure of food insecurity. While the 1995 and 1996 items contain much less detailed information than
the 1997 item, they do have the advantage of measuring food insecurity during the time period
immediately preceding that in which the outcome variables are measured. Two additiond measures of
food insecurity are congtructed. The first measures the number of years from 1995 to 1997 during



which achild's family experienced (any) food insecurity. Thisalows usto utilize the information on
food insecurity over the longest period of time for which we have information. However, it aso includes
information about food insecurity in 1997, the year in which the outcome variables are also measured.
Therefore, an additional measure is constructed which measures the number of years from 1995 to

1996 that a child’s family experienced (any) food insecurity. This provides a measure of food insecurity
that immediately precedes the time a which the outcome variables are measured. Each of these
measures of food insecurity will be used to assess the effect of food insecurity on children’s schooling
and hedlth outcomes. When discrepancies in results arise between the three measures, | give preference
to the results associated with the latter measure given that it is not “contaminated” with information about
food insecurity in the same year in which the outcome variables are measured.

The Child Development Supplement aso contains alarge number of items that assess child
physical and psychologica hedth and school performance outcomes. The current paper uses two
indicators of child hedlth, four indicators of school performance, and two indicators of psychologica
wedl-being. Following Korenman and Miller (1997), | use measures of low height-for age and low
weight-for-age asindicators of child hedth. Low height-for-age and low weight-for-age are both
considered risk factors for poor hedth (Martorell and Ho, 1984). Low height-for-age is evident when
achild’ s height falls below the 10th percentile for children of the same age and sex, and low
weight-for-age isindicated by whether a child’'sweght fals below the 10th percentile for children of the
same age and sex. Percentiles are determined using standards provided by the Nationd Center for
Hedth Statigtics (Betz and Sowden, 1996). Both low height-for-age and low weight-for-age are coded
0 for children who do not fal below the 10th percentile height or weight for their age and sex, and 1 for
children who do fal below the 10th percentile.

The indicators of school performance include four subtests from the Woodcock Johnson
Revised Tests of Achievement. These tests are normed to average 100. The potentia range of scores
for each test is 0 to 200. The subtests are the L etter Word test, which requires children aged 3to 12 to
match pictures with words and identify |etters and words; the Applied Problems test, which requires
children aged 3 to 12 to solve practica problems in mathematics, the Passage Comprehension test,
which tests comprehenson and vocabulary skills using multiple-choice and fill-in-the-blank formsin
children aged 6 to 12; and the Caculation test, which measures ability to complete mathemeatica
cdculations and quantitative ability in children aged 6 to 12. Higher scores on each subtest indicate
better performance.

Theindicators of psychologicd wdl-being include a scde that measures “externa” or aggressve
behavior problems and a scale that measures “internd” or withdrawn behavior problems. The externd
behavior problems scale is based on the primary caregiver’ s responses to a 16 item scale that indicates
the regularity of the child's exhibition of a series of “externd” behaviors. The internd behavior problems
scaeis based on the primary caregiver’ s responses to a 13-item scale that indicates how often the child
demondtrated signs of a series of “interna” behaviors. Externdizing behavior is measured by how often
a child engages in behaviors such as chegting or lying, arguing, or bullying. Interndizing behavior is
measured by how often a child engages in behaviors such as complaining that she or he is not loved,



showing fear or anxiety, or indicating fedings of worthlessness. Responses of “sometimes true” and
“often true” were coded 1 and “never true” was coded zero. Separate scales for externa and internd
behavior problems were created by summing these responses. Both were created from items based on
the behavior problem scale devel oped by James Peterson and Nicholas Zill (Peterson and Zill, 1986).
Higher scores on both the externd and interna scales indicate more behavior problems.

A measure indicating whether the child's family recelved food samps during the year prior to
the year in which outcome variables began to be measured will be included as a control. Receipt of
food stampsin 1996 isincluded as a control because it may act to reduce or diminate the food
insecurity experienced by some low-income families (See Figure 1). Therefore, to assessthe red
influence of food insecurity on the outcomes of interest, we must account for the receipt of food stamps
that may lessen overall food insecurity. The measureis coded 1 if achild's family received food stamps
in 1996, and is coded O otherwise.

A series of sociodemographic factors that may influence food insecurity or child outcomes will
be included as controls (See Figure 1). Asnoted above, incomeis one of the primary causal factors
used in explaining food insecurity. Incomeis aso an important influence on many of the child outcomes
of interest. A family’sincome may vary somewhat from year to year. Measures usng severd years of
family income tend to be more stable and indicative of permanent income than those based upon one
year of family income (Mayer, 1997). Therefore, | use ameasure of income that indicates the average
income (in thousands of dollars) of achild’ s family from the time that the child was one year old through
1996. As noted above, income is not the only determinant of food insecurity. Home ownership has
been found to influence afamily’sleve of materid hardship (Mayer and Jencks, 1988). Mogt likely,
home ownership is an indication that afamily spends less of its overdl available income on housing costs
and istherefore able to utilize alarger share of overdl income in meeting other needs such asfood
provison. Thus, home ownership may influence afamily’ s food security viaits effect on income
dlocation. However, thismay depend in part on whether the child’ s family is paying a mortgage on the
home. Therefore, two measures of home ownership will beincluded as controls. Thefirstiscoded 1 if
achild' s family owns a home without a mortgage and O otherwise, and the second is coded 1 if achild's
family owns a home with amortgage and O otherwise.

The number of individuas living in a household unit effects the amount of tota household income
avallable for each person, and whether totd household income will be sufficient to meet the food
requirements of dl individudsin the household. Therefore, a measure indicating the number of people
living in the household will be included as a control. Education level of the child's mother isaso a
relevant influence on the tota income available to a household, aswell as being an influence on the
child's schooling outcomes. A measure of mother’ s education indicating total years of schooling will
adso beincluded. A child's sex, race, and age may aso influence the outcomes of interest and will be
included as controls. The current andyses are limited to children identified as Higpanic, Black
NorHispanic, or White Non-Hispanic. The number of children in other racid and ethnic categories
was extremely smdl and , because of this, these groups were diminated from the anayses.

A child’ sfamily structure has consequences for child outcomes as wel as family income



(Hanson, McLanahan, and Thomson, 1997; McLanahan, 1997; Smith, Brooks-Gun, and Klebanov,
1997). Growing up in abroken family has negative consequences for avariety of child outcomes, the
type of family structure, however, matters. Children who grow up with a never-married or divorced
mother tend to suffer more negative consequences than children who grow up in homes with awidowed
mother. Recent disruptions in family structure tend to lead to more negative outcomes for children than
do disruptions that had (rcijoccurred further in the past. | include a set of family structure measures
indicating the type of family structure in which a child haslived, the percentage of a child' s life spent in
each type of family structure, and d <o the length of time (in years) Snce the last changein family
structure occurred. The measures indicating the time spent in each type of family sructure include: the
percentage of a child'slife spent in a never-married, father-only household; the percentage of achild's
life spent in a never-married, mother-only household; the percentage of a child’ slife spent in a divorced,
father-only household; the percentage of a child's life spent in adivorced, mother-only household; the
percentage of a child’slife spent in awidowed, father-only household; and the percentage of child’ s life
spent in awidowed, mother-only household. The omitted category illustrates the percentage of achild's
life spent in atwo-parent household. | aso include a measure indicating the number of yearssince a
child'sfamily has experienced a change in family sructure,

Results

Food insecurity and school performance

Does food insecurity have negative consequences for children’s school performance? The
results speaking to this question are presented in Tables 2 through 4. Table 2 presents the regression
coefficients for the models which regress children’s scores for the Woodcock Johnson subtests on the
food insecurity scale for 1997 and the control variables. Table 3 presents anadogous mode s with the
exception of the food security scale, which is replaced by a measure indicating the number of yearsa
child' s family has experienced food insecurity from 1995 to 1997. Similarly, Table 4 presents the same
models, only the food security measure included in the modd s indicates the number of yearsthat a
child’sfamily has experienced food insecurity from 1995 to 1996.

Table 2 provides no evidence that increasing levels of severity of food insecurity negetively
impact children’s school performance. The food security scale does not significantly affect children’s
test scoresin any of the four models. In contragt, Table 3 shows that food insecurity significantly lowers
children’ s test scores for the letter-word and cal culation subtests, and Table 4 demonstrates that food
insecurity significantly lowers children’ stest scores for the letter word, passage comprehension, and
cdculaion subtests. The tablesindicate that for every year in which achild' s family experiences food
insecurity the child’ s letter-word score and passage comprehension score decline by a dightly more than
one and a half points, and the child's caculation test score declines by just under two points. This
suggests that food insecurity does negatively affect children’s school performance and academic
achievement. While we would prefer amodel in which food insecurity is measured prior to the outcome
variables (asin Tables 3 and 4), it is nonethel ess somewhat surprising that food insecurity and children’s
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test scores are not significantly correlated in Table 2, given the more detailed information about severity
of food insecurity contained in the scde measure. This may be an indication that experiences of food
insecurity are reldively ungtable from year to year such that a child'sleve of food insecurity in the
current year is not a particularly good indication of whether the child has experienced food insecurity in
prior years.

Looking at the control variablesin Tables 2 through 4, we see that a child's sex and race have
fairly congstent effects on children’s school performance. Girls tend to outperform boys on the
letter-word and passage comprehension tests, while boys outperform girls on the test for gpplied sKills.
Girlsand boys performances do not sgnificantly differ from one another on the test for caculation
skills. A child's average family income over the course of hisor her life dso affects the child's school
performance. Children whose families have higher average incomes score significantly higher on dl four
subtests than do other children. Children from families with higher average incomes gain between
one-hdf to dmogt afull point in test scores for every one-thousand dallars in average annud income.
Mother’ s education level aso congstently improves children’s performance on dl four subtests. For
each additiond year of mother’s educeation, children gain dightly more than apoint in test scores. Thus,
more highly educated mothers are able to trand ate their education into improved verbd, math, and
aoplied killsfor their children. The number of people living in a child’s household has consgtently
contributed negative effects on children’ s test scores across al four subtets. Children living in
househol ds with more people tend to do worse on tests of verbd, reading, calculation, and applied
skills. Thismay indicate that other children in the household compete for parenta time and attention.
Children with more siblings have more people with whom to share parenta time and attention that may
have otherwise been directed toward learning activities. This may disadvantage them relative to their
peers (who have less siblings) when it comes to performance on achievement tests. Home ownership
without a mortgage lowers children’ s test scores on the letter-word and applied subtests. However,
home ownership with a mortgage increases children’ s scores on the passage comprehension and
caculaion subtests. Children living in homes that their parents own outright score from four to four and
a hdf pointslower on test scores than their peers. Children who live in home that their parents own but
pay mortgage payments score from two and one-haf to four points higher on test scores than their
peers.

The resultsin Table 4 suggest that, on average, children who have spent agreater portion of
ther liveswith awidowed mother may benefit in performance on some achievement tests. Children
who have lived with awidowed mother scored sgnificantly higher than other children on the
L etter-Word subtest, athough the magnitude of the effect is not large. Children who have spent a
greater percentage of their lives in homes with a never married father or mother or a divorced father do
more poorly than other children on sometests. Children who have lived with a never married or
divorced father score sSgnificantly lower than other children on the Applied subtest, whereas children
who have lived with a never married mother score significantly lower than other children on the Passage
Comprehension subtest. However, the magnitude of these effects are dso quite amdl. Thereisno
evidence to suggest that more recent disruptionsin family structure can lower children’s school
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Food insecurity and psychological well-being

Tables 5 through 7 show the regression coefficients for the models that regress the two behavior
problem indices on food security and the other variables. Table 5 indicates that the level of severity of
food insecurity is corrdated with greater externa and interna behavior problemsin children. While the
theoretical moded suggests that greeter severity of food insecurity effects the behavior of children, we
cannot be certain of this conclusion since severity of food insecurity is measured in the same year asthe
behavior problems. Tables 6 and 7 aso indicate that food insecurity negatively impacts child behavior.
Tables 6 and 7 show that as the number of years that a child experiences food insecurity incresses, the
child exhibits greater levels of both externa and internd behavior problems. Thus, the evidence
overwhdmingly suggests that food insecurity negetively affects children’s psychologica wel-being.

Table 7 indicates that a child’'s sex, race, age, household size, and mother’ s education aso have
important effects on behavior problems. Y oung girls are Sgnificantly lesslikely to exhibit externd
behavior problems than are young boys. However, young girls and boys do not differ sgnificantly in the
leve of internd behavior problems thet they exhibit. Black and Hispanic children exhibit significantly
lower levels of both externd and internd behavior problems than do white children. Children exhibit
sgnificantly lower leves of externa behavior problems asthey get older relative to when they were
younger. In contragt, children exhibit sgnificantly greeter levels of internd behavior problems as they get
older. Children with more highly educated mothers exhibit sgnificantly lower levels of externd behavior
problems than other children, but do not differ from other childrenin the leve of internd behavior
problems exhibited. Children who live in households with alarger number of people exhibit lower levels
of interna behavior problem than do other children, but do not differ from other children in the leve of
externd behavior problems exhibited.

Food insecurity and child health

Tables 8 through 10 present the models estimating the effect of food insecurity on child hedlth.
Thereis no evidence in any of the models to indicate that food insecurity adversdy affects child hedth.
Children who have experienced food insecurity are no more likely than other children to experience low
height-for-age or low weight-for-age. The only factors in the modds that are Sgnificantly related to the
likelihood of experiencing low height-for-age or low weight-for-age are race, age, and birth weight.
Black and Hispanic children have a sgnificantly greater likelihood of experiencing low height-for-age
than do white children. However, they are no more likely to experience low weight-for-age than white
children As children age they are sgnificantly less likely to experience both low height-for-age and low
weight-for-age. Children who weigh more at birth are much less likely to experience low
weight-for-age than other children.

Low height-for-age and low weight-for-age are measures that represent fairly severe hedth
outcomes. The leve of nutritiond deprivation necessary to creete hedth outcomes like sunting and
wadting is quite severe. A range of less severe hedlth outcomesis dso posshle. By andyzing the effect
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of food insecurity on some of the most severe hedth outcomes, we have provided evidence that the
leve of food insecurity in the United States may not be severe enough to impact child hedth in such a
severe manner. Were we to use measures of child health indicating less severe hedth problems than
gunting and wasting, we might find that food insecurity affects other aspects of child hedth. Itisadso
possible that children experiencing extremely prolonged food insecurity in the United States do suffer the
consequences of sunting and wasting, but that because we have information on food insecurity dating
back only two years prior to the year in which a child' s hedth began to be measured, we are unable to
discern this effect.

Discussion

The analyses provide evidence that food insecurity affects a child's school achievement and
psychologica wdl-being, however, thereis no evidence that food insecurity negatively impacts child
hedlth. Using a child’s assessment scores for the letter-word, application, passage comprehension, and
caculaion subtests of the Woodcock Johnson Tests as measures for school achievement, | find that
food insecurity negatively affects children’s scores on the | etter-word, passage comprehension, and
cdculation subtests. Similarly, using an index of externd behavior problems and an index of internd
behavior problems as measures of psychologica wel-being, | find that food insecurity increases the
number of both external and internd behavior problems that children exhibit. However, usng indicators
of low height-for-age and low weight-for-age as measures of child hedlth, | find no effect of food
insecurity on child hedth.

The effect of food insecurity on children’s school achievement suggests that food insecurity is
partidly respongble for creating differencesin human capitd in children. To the extent that school
achievement among young children isimportant for subsequent academic achievement as young adullts,
the experience of food insecurity among children plays at least apartid role in determining later access
to resources for young adults. The empirical relationship between years of schooling completed and
annud earningsiswdl-established.  To the extent that poor performance in school and on achievement
tests hinders opportunities for post-secondary schooling, as would be suggested by the use of SAT
scores in college admission, the effect of food insecurity on children’s school achievement can be
expected to trandate into lower earnings as adults. Thus, the effect of food insecurity on children’s
achievement scores isimportant not only for itsinitial effect on a child's school performance, but also for
what it may indicate about the future earning potentid of these children. The mechanism by which food
insecurity affects school achievement isunclear. Thelack of an effect of food insecurity on child hedth
does suggest that thisis an unlikely mechanism. However, as will be discussed below, it is possible that
food insecurity effects child hedth in less extreme ways than is indicated by measures of low
height-for-age and low weight-for-age. The sgnificant effect of food insecurity on child behavior
problems, however, suggests that the effect of food insecurity on school achievement may a least partly
work through an effect on children’s psychologica and emotiond wel-being. It is clear that children
who experience food insecurity aso experience more psychologica and emotiond distress as evidenced
by the effect of food insecurity on child behavior problems. Psychologica and emotiona problems
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likely serve as obgtacles to learning in school, and may ,in part, explain the effect of food insecurity on
school achievement. However, | did not test for this, nor any of the other potentia mechanisms directly.
Other mechanisms may dso play an important role. Whileit is unclear from these andyses which
mechanisms explain the effect of food insecurity on school achievement, the effect does suggest that
policy which reduces food insecurity among children may aso help to equdize the learning process for
children a schoal, bringing school performance outcomes such as achievement scores into more of a
baance for different students, and aso having important effects on a child’ s future earning potential.

The effect of food insecurity on the two behavior problem indices suggests that children who
experience food insecurity suffer more psychologica and emotiona difficulties than other children
Children who have experienced food insecurity exhibit more aggressive and destructive behaviors, and
more withdrawn and distressed behaviors than other children It appears that children are experiencing
agreet ded of psychologicad and emotiond distress in response to issues of food insecurity within the
family, and that children respond to this distress with a range of behaviora responses. The results
clearly indicate that food insecurity negatively impacts children’s psychologica and emotiond
wdl-being. Thisisimportant as an indicator of the well-being of children, but may aso have
implications for other child development outcomes. As mentioned above, children who experience
higher levels of psychologica and emotiona distress may aso experience more difficultiesin other areas
such as school achievement. Psychologica and emotiond distress have the potentid to interfere with a
number of other activitiesin which children may be involved, and thus, may be an important link
between food insecurity and its effect on other outcomes. Future research investigating the mechanisms
by which food insecurity affects child outcomes would contribute much to our knowledge of these
processes. At the very leadt, the results suggest that policy that effectively reduces food insecurity
among children will improve the psychologicad and emaotiona well-being of those children, if not other
outcomes as well.

The lack of asgnificant effect of food insecurity on measures of low height- and weight-for-age
suggests that food insecurity does not affect child hedth. 1t is possible that the leve of food insecurity in
the United States is either not severe enough or prolonged enough to gppreciably affect child hedth.
Leves of food insecurity in the United States are certainly much less severe than those encountered in
many nortindugtrialized countries. However, it isaso possible that the less extreme nature of food
insecurity in the United States gives rise to less extreme hedlth outcomes in children, outcomesthat are
not discernable usng measures of fairly extreme physica consequence, such as sunting and wasting. It
is possible that food insecurity effects child health by lowering children’slevel of food energy or cresting
deficiencies in certain vitamin or minerds that affect achild’s energy. These types of effects would not
necessaxily affect a child's height and weight to an extent that would show up on measures of stunting
and wadting, but could possibly affect the level a which a child is able to engage in dally activities.
Unfortunately, such measures were not available in the current andysis. Measures of child hedth that
directly measure aspects of child hedth other than height and weight, such as nutritiond statusin regards
to levels of vitamin, mineras, or iron, would be very useful in assessng less severe outcomes for child
hedth. While the results indicate that food insecurity does not affect child health using measures of fairly



15

extreme health outcomes, it is possible that food insecurity has less severe consequences for child health
that went unmeasured in the present andyses. 1t would be useful for future research to assess the
impact of food insecurity on less severe hedlth outcomes for children.
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Figure 1. Modd for Effect of Food Insecurity on Children’s School
Achievement, Psychologicd Well-Being, and Hedlth
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