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Abstract Objective This study examined the associations
between household food security (access to sufficient, safe,
and nutritious food) during infancy and attachment and
mental proficiency in toddlerhood. Methods Data from a
longitudinal nationally representative sample of infants and
toddlers (n = 8944) from the Early Childhood Longitudinal
Study—9-month (2001-2002) and 24-month (2003-2004)
surveys were used. Structural equation modeling was used
to examine the direct and indirect associations between food
insecurity at 9 months, and attachment and mental profi-
ciency at 24 months. Results Food insecurity worked
indirectly through depression and parenting practices to
influence security of attachment and mental proficiency in
toddlerhood. Conclusions Social policies that address the
adequacy and predictability of food supplies in families
with infants have the potential to affect parental depression
and parenting behavior, and thereby attachment and
cognitive development at very early ages.
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Introduction

Food security concerns access to sufficient, safe and
nourishing food in socially acceptable ways. Low food
security, or food insecurity, is defined as “limited or
uncertain availability of nutritionally adequate and safe
foods or limited or uncertain ability to acquire food in
socially acceptable ways” [1]. A growing body of research
indicates that food insecurity may be associated with a
heightened incidence of behavior problems and hinder
cognitive development and achievement in preschool-age
and school-age children [2]. Food insecurity appears to be
related to children’s developmental outcomes even when
socioeconomic factors, such as family income and poverty,
are taken into account [3], and even within samples that are
restricted to very low income families [4]. Thus, measures
of food insecurity appear to go beyond broad markers of
socioeconomic status to more fully and directly capture
concerns about the adequacy and consistent availability of
resources, and to have consequences for children’s well-
being.

Regrettably, most research to date on food security and
children’s development has not focused on developmental
outcomes in the first years of life. Moreover, existing
studies of food security and children’s development have
generally relied on cross-sectional data, which provide
limited opportunity to examine the pathways by which
food security may come to influence children’s develop-
ment over time. Using data from a longitudinal nationally
representative sample of infants and toddlers, the Early
Childhood Longitudinal Study-Birth Cohort (ECLS-B), we
address this gap in existing research by asking: (1) whether
household food security in infancy is related to children’s
social and emotional development (security of attachment)
and cognitive development (Bayley Mental Development
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Scale) during toddlerhood; and (2) how food security
comes to influence children’s early social and emotional
and cognitive development.

Literature Review
Food Security and Child Outcomes

An accumulating body of evidence indicates that family
food insecurity may be associated with preschool-age and
school-age children’s social and emotional as well as
cognitive development. While some recent studies isolate
for focus “food insufficiency,” the most severe level of
food insecurity, involving lack of food, others focus more
broadly on food insecurity (which also includes concerns
about the adequacy of food and its sources whether or not
there is an insufficient supply).

Social and Emotional Development

Research focusing on food insufficiency has found it to be
associated with higher scores on a pediatric checklist for
symptoms of psychosocial dysfunction, with having seen a
mental health professional for an emotional, mental or
behavioral problem [3, 5], and among older school-age
children, with having been suspended from school and
having difficulty getting along with other children [3]. The
occurrence, intensity and persistence of food insecurity have
been found to predict a higher incidence of behavior prob-
lems overall [6], as well as internalizing (sad, withdrawn)
and externalizing (aggressive, acting out) behavior problems
more specifically [7]. Studies focusing only on very low-
income families (such as families receiving Temporary
Assistance for Needy Families) have found a pattern of
elevated behavior problems among children of mothers
reporting difficulty obtaining food, even when further mea-
sures of economic resources are taken into account [4].

Cognitive Development

Studies also suggest less positive cognitive development
among children in households experiencing food insuffi-
ciency or food insecurity, though the evidence is somewhat
less consistent than findings for social and emotional
development [3, 5, 7]. Among low-income families, hunger
within the household has been found to predict children’s
receipt of special education services [5]. Research links
food insecurity with lower scores on math achievement and
with increased likelihood of grade repetition [3]. The
duration of food insecurity has also been found to predict
scores on subtests of the Woodcock Johnson-Revised
assessment measuring cognitive achievement [7].
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The body of research examining the direct associations
between family food security and children’s social and
emotional and cognitive development has focused on
children of preschool age and older. In seeking to extend
the research to the earliest years of life, we use the research
on older children to articulate the following hypothesis:

H;, Food insecurity during infancy will be directly asso-
ciated with less positive social and emotional and cognitive
outcomes for children during toddlerhood.

Indirect Associations between Food Security and Child
Outcomes

Much of the research on food security looks at direct
associations with child outcomes, considering only whether
food insecurity predicts less favorable child outcomes.
However, the possibility exists that the links between food
security and children’s development may be mediated by
further variables. In particular, research raises the possi-
bility that maternal depression, parent—child interactions,
and cognitively stimulating activities may help to explain
the associations between food security and children’s
social and emotional and cognitive outcomes.

There is strong evidence that mothers in food insuffi-
cient or food insecure households have elevated depressive
symptoms. For example, a comprehensive examination of
the relationships between food insufficiency and adult
depression in a Canadian national sample found a signifi-
cant relationship between level of food insufficiency and
symptoms of depression, with a stronger relationship for
women than for men [8]. A similar pattern has been found
in a US sample in a study of food insecurity [6].

Maternal depression, in turn, has been found to be
associated with multiple aspects of mother—child interac-
tion, with evidence pointing to particularly consistent
associations during the infancy period. A meta-analysis of
studies of depression and observed mother—child interac-
tion [9] considered three types of parenting behavior:
negative (hostile, coercive), disengaged (nonresponsive),
and positive (engaging in play, praising, expressing affec-
tion). The meta-analysis indicated that children of
depressed mothers in three age ranges (infants, preschool-
ers, and older) all experienced more hostile and coercive
behavior when their mothers were depressed, while infants
and preschool-aged children also experienced more disen-
gaged behavior. It was only the infants, however, who
experienced significant reductions in positive interactions
with their mothers, and thus more problematic interaction
patterns in all three aspects considered.

Some research suggests that depressed mothers may also
provide fewer play materials for their children in the home,
engage less in cognitively stimulating activities with their
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children, and provide less structure during learning activ-
ities [10, 11]. Evidence suggests that the differences in the
quality of mother—child interaction, combined with fewer
cognitively stimulating materials and activities, may con-
tribute to diminished cognitive development in children of
depressed mothers [12-16]. Research also suggests that
maternal depression influences social and emotional out-
comes [12]. For example, in a study following children
from infancy through the preschool period, 3%2 year old
children of chronically depressed mothers were found to
have higher externalizing behavior problem scores than
children of nondepressed mothers, while children of both
chronically depressed mothers and children of those whose
depression had remitted since infancy had higher inter-
nalizing behavior problem scores [17].

A particularly important social and emotional outcome
during early development is security of attachment [18, 19].
Secure attachment in the first years of life appears to reflect
a history of sensitive and responsive interactions with the
mother, with more supportive patterns of interaction con-
veying to the infant that he or she can count on access to the
mother when needed for comfort or to help the child feel
confident enough to explore the environment [20]. Studies
of nonhuman primates raise the possibility that the sense of
ready access to and the responsiveness of the mother that
contribute to secure attachment can be disrupted when
mothers are distracted and tense because it is not possible to
predict and rely on the availability of food [18].

Thus, in addition to research examining the direct
linkages between food insecurity and child outcomes, we
have research documenting the relationship between food
insecurity and maternal depression [8], research examining
the linkages between maternal depression and mother—
child interactions [9], and a body of work examining the
relationships between mother—child interaction and mea-
sures of children’s development [21, 22]. However, we
lack research in which a model including all of these
components is examined. An important recent development
is research examining whether the link between food
insecurity and child outcomes is explained by consider-
ation of mediating variables. Thus, maternal depression,
stress, expression of warmth to the child, and overall
mental health have been found to fully or partially mediate
the relationship between food insecurity and child behavior
problems [4, 6]. However, the analyses conducted to date
do not consider a model allowing for multiple steps, nor
simultaneous consideration of direct and indirect effects.
Given this gap in the existing research, in the present study
we also test the following hypothesis:

H, There will be indirect effects of food insecurity during
infancy on social and emotional and cognitive outcomes
during toddlerhood. Specifically, these associations will

operate in part through depression, parenting behaviors and
cognitively stimulating activities. We hypothesize that
food insecurity may increase maternal psychological dis-
tress (depression), and maternal psychological distress in
turn will influence parenting behaviors and cognitively
stimulating activities in the home, which will subsequently
influence child outcomes.

Additional Socio-Demographic Factors

A number of additional factors may be associated with
food security and/or with children’s outcomes, and so we
account for these potentially confounding influences in the
analyses. These factors include: (a) mother/father’s indi-
vidual characteristics; (b) household level characteristics;
(c) child characteristics; and (d) child care characteristics.
Mother/Father’s Individual Characteristics We include a
measure of maternal age as research suggests that the age of
the head of household is positively associated with food
security for households with children [23, 24]. Some studies
have found that maternal age is associated with sensitivity
and responsiveness in interactions with infants [25, 26],
attachment outcomes [27-29] and cognitive achievement for
children [6, 30]. We account for parental education since
higher levels of education are positively associated with food
security [23, 24], sensitivity with infants [29], security of
attachment [31], and children’s early language development
[30]. We also include a measure of maternal employment as
some (though not all) studies have found associations
between maternal employment and security of attachment
[32, 33], cognitive development [34], and verbal ability for
children [34, 35]. We include a measure of mother’s parity
because the presence of other children in the household may
contribute to infants’ positive social and emotional devel-
opment [36]. However, according to the “resource dilution”
hypothesis, large family size allows fewer resources to
accrue to any given child, which may in turn be associated
with poorer outcomes for children [37, 38].

Household Characteristics We account for family struc-
ture because research has found that single-parent
households have lower levels of food security than two-
parent families [23], and that family structure is associated
with children’s less positive development on a range of
outcomes [39—42]. We also include a measure of poverty
status because rates of food security are lower among low-
income households than among high-income households
[23, 24, 43]. In addition, poverty status has been found to
be associated with poorer cognitive as well as social and
emotional development for young children [39, 44, 45]. We
account for the receipt of WIC and food stamps because
families eligible for food stamps and for WIC generally
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have low levels of food security [23, 46]. Some research
has found that WIC receipt is associated with children’s
cognitive development, memory, and vocabulary [47-49].
We include a measure of smoking in the household, as
research has found an association between maternal
smoking and child cognitive development [50, 51]. We
account for child’s health insurance coverage because lack
of health insurance is associated with children’s cognitive
and social development [52].

We account for the number of well-child visits received
because well-child visits represent the primary opportunity
for assessing children’s development and providing inter-
ventions or service referrals for at-risk children [53].
Primary care visits help to promote positive parent—child
interactions, increase parents’ understanding of child tem-
perament and development, and increase the frequency
with which parents read to children [53-55], all of which
have implications for children’s outcomes. In addition,
children with depressed mothers may be less likely to
receive these benefits [56]. We also include a measure of
parental English fluency as research suggests that house-
holds with immigrant parents have lower rates of food
security [23], and English fluency has been found to be
associated with increased warmth in parenting [57] and
authoritative parenting [58], both of which are associated
with positive developmental outcomes for children [59].

Child Characteristics We account for the age of the child
because some research suggests that food security is lower
in households with young children than in households with
older children [23, 60]. Inclusion of child age also helps to
control for some variation in the age of administration of
the direct assessments. We also include a measure of
child’s race because previous studies have found that rates
of food security differ by race/ethnicity [23, 60]. We
include child gender because research suggests an associ-
ation between child gender and secure mother—child
attachment as well as cognitive development [28, 61, 62].

Child Care Characteristics We include type of child care
arrangement because exposure to center-based child care is
associated with cognitive development among infants and
toddlers [63, 64].

The Present Study

As summarized above, we have research documenting a
relationship between food security and maternal depression
[8]. We also have extensive research examining the link-
ages between maternal depression and mother—child
interactions [9], and there is a substantial body of work
examining the relationships between mother—child inter-
action and measures of children’s development [21, 22].
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We also have studies exploring the relationship between
food security and child outcomes. However we lack
research in which a fully articulated model is examined
asking whether there are direct as well as indirect pathways
between food security and child outcomes, empirically
testing the linkages across all of the components simulta-
neously while controlling for a range of potentially
confounding variables. This is the purpose of the current
analyses.

Data and methods
Data

The analyses use the 9- and 24-month restricted use data
from the Early Childhood Longitudinal Study-Birth Cohort
(ECLS-B). The ECLS-B is the first longitudinal study in
the United States to track a nationally representative
sample of children from infancy to the time they enter
school. It includes over-samples of important populations
such as Asians and American Indians, low- to moderately
low-birth weight infants, and twins [65]. Data collection is
occurring in five waves: at approximately 9 months after
birth, 24 months, 48 months, entrance to kindergarten, and
first grade. The primary modes of data collection are in-
person interviews, direct child assessments, and videotap-
ing of mother—child interactions, all occurring during home
visits. Information on children was also drawn from birth
certificates [65, 66]. We focus here on data from the first
two data waves: 9 (collected Fall 2001-Fall 2002) and
24 months (collected January 2003—April 2004) [66].

Sample for Proposed Analyses

At 9 months, 10,688 parent interviews and 10,221 child
assessments were completed, and at 24 months, 9,835
parent interviews and 9,218 child assessments were com-
pleted [66]. Data from the 9-month wave (including
retrospective data from the previous calendar year) were
used to categorize children in households according to their
levels of food security. The 9-month study was also the
source for measures used to examine the pathways through
which food insecurity influences social and emotional and
cognitive development. Longitudinal analyses help to
increase confidence that the relationships examined are
causal in nature. Therefore, the child outcomes that are
examined are derived from the 24-month data collection
wave.

Of the original 10,688 cases with complete data at
baseline, 1,744 cases were excluded from the analysis
because of missing data on the 24-month child-level weight
variable, which required that each observation have valid
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parent data and child assessment data available from both
the 9-month and 24-month interviews for the analyses.
Child assessment data were considered valid if children
received physical assessments, the Bayley Short Form-
Research Edition (BSF-R) mental subscale assessment,
and/or the BSF-R motor subscale assessment at both time
points (9 and 24 months). Cases with missing data on the
child-level weight variable included approximately 850
cases for which no 24-month survey was completed (i.e.,
cases lost to attrition) as well as cases for which children
did not have at least one assessment at each time point
(e.g., survey was completed by telephone or parent would
not allow assessments to be conducted). Using the Full
Information Maximum Likelihood (FIML) method avail-
able in Mplus software, which allows Mplus to estimate
parameters even for cases with missing data [67, 68], we
were able to preserve the size of the remaining sample
(n = 8,944) for the mental proficiency analyses. For the
analyses of insecure attachment, an additional 1,050 cases
had missing data, mostly on the dependent variable, and so
these cases were excluded (n = 7,894).

Complex Survey Design

All analyses were conducted using sample weights to
account for the effects of the stratified clustered sample
design of the ECLS-B.

Measures
Outcome Variables

Social and Emotional Well-being Social and emotional
development was measured at 24 months using the Toddler
Attachment Sort (TAS)-45, which is a shortened version of
the Attachment Q Sort [69] and is designed to measure the
quality of children’s attachment. This assessment is com-
pleted by the interviewer on the basis of the interviewer’s
observations of the child’s behavior during a home visit.
Through the TAS-45, toddlers were classified into one of
four attachment styles: disorganized, avoidant, ambivalent,
or securely attached. This classification was then used to
create a dichotomous variable to indicate social and emo-
tional well-being, with securely attached coded as [0] and
all other attachment styles (i.e., disorganized, avoidant, or
ambivalent type) coded as [1]. Interrater reliability for the
TAS-45 varied by specific attachment type, but on average
interviewers had 82% agreement on attachment categori-
zations. This exceeds the 80 percent agreement threshold
established by the developer of the TAS-45 [70].

Cognitive/Mental  Proficiency To measure cognitive
development and mental proficiency at 24 months, the

Bayley Short Form-Research Edition (BSF-R) Mental
Scale was used [65]. It was designed to retain the psy-
chometric properties of the full Bayley Scales of Infant
Development-Second Edition (BSID-II), a recognized
direct assessment measure for children from infancy to
preschool age [71]. The BSID-II has been found to have
high internal consistency (¢ = 0.88) and test-retest reli-
ability (o = 0.83) [71, 72]. The BSF-R Mental Scale
includes items designed to assess early cognitive and lan-
guage ability as manifested in memory, expressive and
receptive vocabulary, reasoning and problem solving, and
concept attainment. The BSF-R was administered during
the 24 month home visit. Children were presented with
tasks that involved naming pictures, verbal comprehension,
discriminating objects and pictures, comparing sizes, and
matching colors [65]. In order to ensure that the BSF-R
created for the ECLS-B accurately measured child perfor-
mance and retained the psychometric properties of the
original BSID-II, a minimum reliability threshold of 0.80
was established, and this threshold was exceeded for the
core set of items [70]. Furthermore, interviewer accuracy
for the BSF-R was high, with trainees scoring an average of
93% for accuracy of administration and an average of 97%
for accuracy of scoring on the BSF-R mental scale. These
figures exceeded the recommended thresholds of 85% and
90%, respectively [70].

Primary Predictor

Household Food Security Food security was measured at
9 months using the USDA Household Food Security Sur-
vey Module [1]. Using the standard guidelines for use [1], a
three-level categorical variable was created based on parent
responses to 18 questions regarding a variety of hunger and
food security issues (e.g., experiencing hunger, skipping
meals, and running out of food) over the past 12 months.
This variable was coded to identify the child’s household
as having (1) high or marginal food security (households
that affirm <2 responses), (2) low food security (those
affirming 3 or <7 responses), or (3) very low food security
(households that affirm >8 responses).

Mediators

Cognitively Stimulating Activities This variable was
measured at 9 months using parent responses to three
questions concerning the frequency of specific parent-child
activities with the child. Parents were asked how often in a
typical week they read, sang songs or told stories to their
babies. Responses of not at all or once or twice a week
were coded as [0] to indicate low frequency, and responses
of three to six times a week or every day were coded as [1]

@ Springer



Matern Child Health J

to indicate higher frequency. A single latent variable,
composed of these three items, was created in Mplus.

Maternal Depression Maternal depression was measured
at 9 months using the 12-item abbreviated version of the
Center for Epidemiological Studies of Depression Scale
(CES-D) [73]. The CES-D was designed to measure the
frequency of depressive symptoms that have been identi-
fied in the clinical literature on depression, as well as in
other existing depression inventories, and is well known for
its psychometric properties [73]. Total scores ranged from
0 to 36 (o« = 0.88). A cut point on this scale of 5 or higher
was used to identify mothers who experienced mild
depression and more severe forms of depression and were
coded as [1], and mothers experiencing no depression were
coded as [0], non-depressed [65].

Parenting Practices Parenting practices were measured
at 9 months using the Nursing Child Assessment Teaching
Scale (NCATS) [74]. This tool is a measure of parent—child
interaction and is based on observation of interactions in
the home that were videotaped during the 9-month data
collection following the NCATS protocol. The NCATS has
been shown to have good reliability and validity [75]. Total
scores on this scale ranged from 0 to 43 (« = 0.72) [66].
Higher scores indicate more positive parenting practices.

Control Variables

A range of control variables from the 9-month survey were
included in the analyses in order to properly specify rela-
tionships between food insecurity and child well-being.
Each of the outcomes of interest is likely to be correlated
with unmeasured factors, and unobserved heterogeneity is
a persistent concern. We included covariates that are pre-
dictive of food insecurity and/or child outcomes that could
(at least in part) be driving any associations found between
these variables. At 9 months the control variables fell into
four major groups: (a) mother/father’s individual charac-
teristics; (b) household level characteristics; (c) child
characteristics; and (d) child care characteristics.
Mother/Father’s  Individual —Characteristics Parental
education was measured at 9 months using a categorical
variable that indicated the highest level of education
attained by either residential parent. Parent education was
coded as: less than high school, high school degree/
equivalent, vocational school/some college, and bachelor’s
degree or higher, with bachelor’s degree or higher serving
as the reference category. When educational attainment of
two residential parents differed, parental education was
coded as the higher of the two. English fluency was
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measured using a categorical variable indicating the
mother’s fluency in English. Fluency was measured based
on the mother’s response to a series of questions assessing
what language was spoken in the household and how well
the mother: (a) spoke English, (b) read English, (c) wrote
English, and (d) understood English. If English was spoken
in the household, mothers were coded as fluent in English.
Mothers who spoke a language other than English indi-
cated whether they spoke, read, wrote, and understood
English very well, pretty well, not very well, or not well at
all. Mothers who answered that they could do at least three
of these “very well” or “pretty well” or that English was
the primary language used in their household were coded
as [1] (fluent), and others were coded as [0] (not fluent).

Maternal employment at 9 months was measured using
a categorical variable indicating the biological mother’s
employment and identified whether the mother had full-
time employment, part-time employment, was looking for
work, or was not in the labor force. Mothers who were not
in the labor force served as the reference category for the
models. Mother’s age at birth was measured as a contin-
uous variable. Mother’s number of children (parity)
was measured as a continuous variable at the time of the
9-month survey.

Household Level Characteristics At 9 months, family
structure was measured using a categorical variable that
identified the parent figure(s) in the household in order to
categorize households as two-parent households, stepparent
households, single parent households, or extended house-
holds. Household income was measured using the poverty
index ratio using the following categories: <1.00; 1.00—
1.85; 1.86-2.99; and >3.00. The receipt of food stamps was
also measured at 9 months. Those who reported that any-
one in the household had received food stamps since the
child’s birth were coded as [1], and all others were coded
as [0]. At 9 months, WIC receipt was measured by a
dichotomous variable coded as follows: receipt of WIC
benefits by either the mother or child in the past 12 months
was coded as [1], and non-receipt of WIC benefits was
coded as [0]. At 9 months, the child’s exposure to cigarette
smoke was measured using a dichotomous variable.
Responses were categorized according to mother’s report
of whether any members of the household smoked inside
the house. Households in which smoking occurred were
coded as [1], and other households were coded as [0].
At 9 months, a dichotomous variable was created to mea-
sure receipt of the ‘appropriate’ number of well-baby
visits. The ‘appropriate’ number of visits was determined
according to the number recommended by the American
Academy of Pediatrics [76] and varied by the age of the
child at the time of the interview. Based on the recom-
mendations of the American Academy of Pediatrics, the
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‘appropriate’ number of well-baby visits was defined as:
five or more visits for children between the ages of 6 and
9 months; six or more visits for children between the ages
of 9 and 12 months; seven or more visits for children
between the ages of 12 and 15 months; eight or more visits
for children between the ages of 15 months and 18 months;
and nine or more visits for children aged 18 months or
older. Those receiving the age-appropriate number of well
baby visits were coded as [1] and those who did not were
assigned a value of [0]. Health insurance coverage for the
focal child was measured using a dichotomous variable at
the time of the 9-month survey.

Child Characteristics At 9 months, child gender was
measured using a dichotomous variable that coded male as
[0] and female as [1]. Child’s race was measured using a
categorical variable that identified whether the child
was: non-Hispanic White, non-Hispanic Black, Hispanic,
or of another race/ethnicity. Child’s age was measured in
months, at the time of the 24-month survey, in order to
account for variation in when the survey was actually
administered and when developmental assessments were
completed (e.g., the BSF-R). The age range for adminis-
tration of the 9-month wave was 6-22 months; the age
range for the 24-month wave was 16-38 months.

Child Care Characteristics A categorical variable that
captured the type of child care arrangement was included
at 9 months and identified the child’s use of relative care,
non-relative care, center-based care, another type of child
care arrangement, or no nonparental child care.

Analytic Strategy

We used structural equation modeling (SEM) for multi-
variate analyses. Structural equation modeling allowed us
to test direct and indirect effects of food insecurity on
toddlers’ social and emotional development (i.e., attach-
ment) and mental proficiency (i.e., BSF-R) [77]. Analyses
were conducted using Mplus, which allows for the use of
sampling weights, adjusts for complex sampling designs,
and includes procedures to handle missing data. In
addition, the Mplus program incorporates methods to
investigate highly skewed dichotomous outcomes, as well
as multiple manifest indicators (e.g., nominal, ordinal, and
continuous) [78]. We assessed the acceptability of model fit
using a cut-off of less than 0.06 for the Mean Square Error
of Approximation (RMSEA), of greater than 0.95 for the
Comparative Fit Index (CFI), of less than 0.90 for the
Weighted Root Mean Square Residual (WRMR), and of
less than 0.09 for the Standardized Root Mean Square
Residual (SRMR).

Results
Descriptive Statistics

Table 1 presents weighted descriptive statistics for all
variables in the analysis. At 24 months, 38.7% of the
children in the sample were rated as insecurely attached
(i.e., having a disorganized, avoidant, or ambivalent
attachment pattern) using the Toddler Attachment Sort
(TAS-45). On average, children had a mean score on the
Bayley Mental Development Index (Bayley Short Form-
Research edition; BSF-R) of 34.7, with a range from 0O to
81.8. Nearly nine in ten households with young children
reported high or marginal food security (87.5%). On
average, more than half of mothers reported reading to
their child three or more times per week (54.1%), and
nearly nine in ten reported singing to their child three or
more times per week (88.3%). Slightly less than half of
mothers (45.0%) reported telling stories to their child three
or more times per week. Mothers reported a mean of 5.1 on
the Center for Epidemiological Studies — Depression
(CES-D) scale, with a range from O to 36, and had a mean
of 27.2 on the Nursing Child Assessment Teaching Scale
(NCATS), with a range from 0 to 47. Children in the
sample were more likely to be male than female (51.2%,
compared to 48.9%) and were, on average, 24.4 months old
at the time of the 24-month survey (with an age range from
20 to 38 months). Mothers of infants in the 9-month survey
were, on average, 27.3 years old at the time of the child’s
birth. More than three-quarters of the children (79.7%)
lived in a household where no one had received food
stamps since the child’s birth. The majority of respondents
(52.3%) reported that they had received WIC in the past
year.

Multivariate Analyses
Social and Emotional Development

Table 2 displays the standardized direct path coefficients for
the model estimating the influence of food insecurity on
social and emotional development, as well as the direct and
indirect associations. Figure 1 displays the direct and indi-
rect paths between food insecurity and social and emotional
development measured as insecure attachment (i.e., disor-
ganized, avoidant, or ambivalent attachment) using the
Toddler Attachment Sort at 24 months. Including controls,
this model has a reasonable fit (RMSEA = 0.010, CFI =
0.929, WRMR = 0.586).

Net of controls, food insecurity has no significant direct
association with being insecurely attached. Instead, food
insecurity works indirectly through depression and par-
enting practices to influence insecure attachment. Food
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Table 1 Descriptive statistics for variables used in the analysis of the effects of household food insecurity at 9 months on toddlers’ social and

emotional and cognitive outcomes at 24 months (weighted)

Variables M (%) SD Description
Primary predictor
Household food security
Very low food security 2.6% Households that affirm > 8 responses on the USDA
Food Security Survey Module
Low food security 9.9% Households affirming >3 or <7 responses on the
USDA Food Security Survey Module
High/marginal food security 87.5% Households that affirm <2 responses on the USDA
Food Security Survey Module
Pathway variables (Mediators)
Cognitively stimulating activities
Reads to child 54.1% Whether parent reads to child three or more times
per week (1 = yes)
Sings songs to child 88.3% Whether parent sings songs to child three or more
times per week (1 = yes)
Tells stories to child 45.0% Whether parents tells stories to child three or more
times per week (1 = yes)
Maternal depression
Center for Epidemiological Studies 5.1 11.7 12 item abbreviated scale. Scores range from 0-36.
of Depression (CES-D) scale
Parenting Processes
Parent/Child Interactions—Nursing Child 27.2 12.3 73 item scale. Scores range from 0—47
Assessment Teaching Scale (NCATS)
Mother/father individual characteristics
Parental education
Less than high school 19.0% Whether parent’s highest education level is less than
high school (1 = yes)
High school diploma/equivalent 20.4% Whether parent’s highest education level is high
school (2 = yes)
Some college/vocational school 28.9% Whether parent’s highest education level is some
college/vocational school (3 = yes)
Bachelor’s degree or higher 31.7% Whether parent’s highest education level is
Bachelor’s degree or more (4 = yes)
English fluency
Fluent 90.1% Whether parent is fluent in English (1 = yes)
Not fluent 9.9% Whether parent is fluent in English (0 = no)
Maternal employment
Full time 32.3% Whether mother works full time (1 = yes)
Part time 19.6% Whether mother works part time (2 = yes)
Looking for work 7.9% Whether mother is looking for work (3 = yes)
Not in labor force 40.2% Whether mother is not in labor force (4 = yes)
Mother’s age at birth 27.3 13.1 Scores range from 15 to 50.
Mother’s number of children 2.0 2.5 Scores range from 1 to 12.
Household characteristics
Family structure
Two parents 79.2% Whether child lives with both biological
parents (1 = yes)
Stepparent 1.1% Whether child lives with
stepparent(s) (2 = yes)
Single parent 19.3% Whether child lives with a single

biological parent (3 = yes)
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Table 1 continued

Variables M (%) SD Description

Other 0.4% Whether child lives in another family

structure (4 = yes)
Receipt of food stamps

Yes 20.3% Whether anyone in household has received food

stamps since child’s birth (1 = yes)

No 79.7% Whether anyone in household has received food

stamps since child’s birth (0 = no)
Receipt of WIC
Yes 52.3% Whether respondent or child received WIC in past
12 months (1 = yes)
No 47.7% Whether respondent or child received WIC in past
12 months (0 = no)
Health insurance coverage

Yes 95.8% Whether child has health care coverage (1 = yes)

No 4.3% Whether child has health care coverage (0 = no)
Child’s exposure to cigarette smoke

Yes 11.4% Whether child lives in a smoking household

(1 = yes)
No 88.6% Whether child lives in a smoking household
(0 = no)
Receipt of ‘appropriate’ number of well-baby visits

Yes 19.2% Whether child received appropriate number of well-

baby visits for his/her age (1 = yes)

No 80.8% Whether child received appropriate number of well-

baby visits for his/her age (0 = no)
Poverty ratio
<1:00 25.8% Whether the ratio of household income to the
Federal Poverty Line is less than 1.00 (1 = yes)
1:00-1:85 24.5% Whether the ratio of household income to the
Federal Poverty Line is between 1.00 and 1.85
@ = yes)
1.86-2.99 18.4% Whether the ratio of household income to the
Federal Poverty Line is between 1.85 and 2.99
(3 = yes)
>3:00 31.3% Whether the ratio of household income to the
Federal Poverty Line is above 2.99 (4 = yes)
Child characteristics
Child gender
Male 51.2% Whether child is male (0 = yes)
Female 48.9% Whether child is female (1 = yes)
Child race

Non-Hispanic White 43.1% Whether child is non-Hispanic white (1 = yes)

Non-Hispanic Black 15.9% Whether child is non-Hispanic black (2 = yes)

Hispanic 20.2% Whether child is Hispanic (3 = yes)

Other 20.9% Whether child is of another race/ethnicity (4 = yes)
Child’s age (in months) 244 2.5 Scores range from 20.1 to 38.2 months
Characteristics of child care
Type of child care arrangements

Relative care 25.4% Whether child is in relative care (1 = yes)

Non-relative care 15.3% Whether child is in non-relative care (2 = yes)

Center-based care 8.3% Whether child is in center-based care (3 = yes)
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Table 1 continued

Variables M (%) SD Description
Multiple care arrangements 80.0% Whether child is in multiple care arrangements
(4 = yes)
Not in child care 50.3% Whether child is not in non-parental care (5 = yes)
Outcome variables
Social and emotional well-being
Toddler Attachment Sort Classification (TAS-45) 38.7% Whether child is classified as being insecurely
attached (1 = yes)
Cognitive/mental proficiency
Bayley Short Form-Research Edition (BSF-R) 34.7 224 Scores range from 0 to 81.8

scale

Note: Totals may not equal 100% due to rounding

Table 2 Standardized path coefficients for the structural equation models (see Figs. 1-2) describing relationships among household food
insecurity and toddlers’ social and emotional and cognitive outcomes at 24 months

Insecure attachment Sig. Mental development Sig.
Food insecurity effects on mediators
Food insecurity — Parenting —0.025 —0.022
Food insecurity — Cognitive stimulation —0.003 —-0.011
Food insecurity — Depression 0.183 o 0.180 HoAk
Mediators on mediators
Depression — Parenting —0.031 * —0.033 *
Depression — Cognitive stimulation —0.015 —0.035
Mediators on outcomes
Food insecurity — Outcome 0.013 0.015
Parenting — Outcome —0.045 * 0.081 HkE
Cognitive stimulation — Outcome —0.075 0.112 HkE
Depression — Outcome 0.002 —0.023
N 7894 8944
CFI 0.929 0.967
WRMR/SRMR 0.586 0.009
RMSEA 0.010 0.016

* P <0.05, ¥* P <0.01, ** P < (0.001. Models include controls for child gender, child age at assessment, family structure, household poverty
index ratio, parent education level, maternal employment, mother’s age at birth, mother’s number of children, welfare receipt, insurance

coverage, smoking in the child’s home, and receipt of well-baby visits

insecurity is positively associated with depression
(p = 0.183), which is in turn negatively associated with
positive parenting (f = —0.031). More positive parenting
practices reduce the likelihood of insecure attachment
(p = —0.045).

Cognitive Development (Mental Proficiency)

Table 2 displays the standardized direct path coefficients
for the model estimating the influence of food insecurity on
cognitive development (mental proficiency) as well as the
direct and indirect associations. Figure 2 displays the direct
and indirect paths between food insecurity and the mental
proficiency scores at 24 months. Including controls, this

@ Springer

model has a reasonable fit (RMSEA = 0.016, CFI =
0.967, SRMR = 0.009).

Net of controls, there is no direct effect of food inse-
curity on cognitive development. Rather, higher levels of
food insecurity work indirectly through depression and
parenting practices to influence cognitive development.
High levels of food insecurity are positively associated
with depression (ff = 0.180). Depression is negatively
associated with more positive parenting practices (ff =
—0.033), and positive parenting practices are positively
associated with mental proficiency (ff = 0.081). The sig-
nificant indirect association between food insecurity and
mental proficiency operates through depression and par-
enting. Households with higher levels of food insecurity
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Fig. 1 Structural equation
model of the associations
between food insecurity and
social and emotional
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Fig. 2 Structural equation
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SRMR = 0.009
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*p<.05 *p<.01 ***p<.001

have higher levels of depression, and higher levels of
depression reduce positive parenting, and more positive
parenting is associated with more positive mental profi-
ciency at 24 months.

Discussion

The results of this study support the perspective that food
security affects children’s development very early. More
specifically, greater food insecurity, measured at nine
months in a nationally representative sample of families
with infants, predicted insecure child attachment and less
advanced mental proficiency at 24 months, operating not
directly but through food insecurity’s influence on maternal
depression and in turn on parenting practices. These results
add to the earlier findings of the present research group
indicating that food security also has implications for the
overall health and overweight of toddlers [79]. Together,

- Food stamp receipt

- Health insurance coverage
- Smoking in the child’s home
- Receipt of well-baby visits

- English fluency

- Type of child care arrangement

these results provide substantial support for the view that
food security begins to influence children’s development at
very young ages.

The present study takes the next step of exploring a
longitudinal model of the relationship between food inse-
curity and child social and emotional and cognitive
outcomes, linking food insecurity, maternal mental health,
observed parenting, cognitively stimulating activities and
pattern of attachment as well as mental proficiency in the
child. The models show reasonable fit in explaining the
relationship between food insecurity and these particular
child outcomes. The findings confirm the previously
reported pattern of food insecurity predicting higher
maternal depression. They indicate that food insecurity is
not directly related to parenting practices. Rather, maternal
depression mediates these relationships.

Interestingly, both the cognitive outcome (child’s men-
tal proficiency at 24 months) and security of attachment are
predicted by positive parenting. These findings point to a

@ Springer



Matern Child Health J

broadly applicable model, although there nevertheless may
be specific variations according to the outcome being
examined. Some previous research has found that maternal
mental health only partially mediates the relationship
between food insecurity and child social and emotional
outcomes [6], while other research has found that a group
of maternal characteristics (including depression, stress,
and expression of warmth) fully mediated the relationship
between food insufficiency and child outcomes [4]. It is
possible that both maternal mental health and parenting
behavior need to be taken into account for the relationship
between food insecurity and child outcomes to be fully
mediated. While observed positive parenting did predict
the child outcomes considered here, counter to our
expectations, cognitively stimulating activities did not. It is
possible that the quality of mother-child interaction, as
captured through direct observation, is more closely related
to child outcomes than the frequency of certain interactions
as reported on by mothers. It is also possible that maternal
report variables are more subject to report biases.

Contributions of the Present Study

While previous research has proposed that food insecurity
affects child social and emotional and cognitive outcomes
through its effects on maternal mental health and parenting
behavior, studies to date have not carried out an empirical
examination of a model that includes all of the proposed
linkages. Rather, pairs of variables have generally been
examined in past research, such as the association between
food insecurity and maternal mental health, or the link
between food insecurity and specific child outcomes. This
study uses a nationally representative longitudinal sample
of infants and toddlers to do just that. We examined the
specific mediating relationships that explain the relation-
ship between food insecurity and social and emotional and
cognitive outcomes for a sample of very young children.

These data permitted longitudinal analysis, and thus we
are closer to being certain that relationships are causal.
Further, the child outcome measures relied on informants
other than the mother (observation or direct assessment),
and so associations cannot be attributed to common method
variance.

Limitations of the Present Study

This study has a number of limitations that should also be
acknowledged. First, we relied on single measures for
each domain of child development rather than on multiple
measures for each. Further, the measure of child attach-
ment security is not the “gold standard” for assessing this
outcome, and new measures of infant and toddler behavior
problems have recently been developed (the ITSEA and
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BITSEA; [80-82]). Thus, future work could more closely
replicate and extend findings of studies with preschool-age
and school-age children through examination of very early
behavior problems. Additionally, although the BSF-R and
TAS-45 were developed to retain the psychometric prop-
erties of the BSID-II and the Attachment Q-Sort [70], we
have limited information on the validity and reliability of
these two instruments. It is also possible that other path-
ways that we have not accounted for may contribute to
some of the effects that we observe. Finally, the inter-
pregnancy interval was not measured for mothers, nor was
intimate partner violence, and so these were not included in
the analyses.

Future Research

A meaningful extension of the present study would be to
focus on fathers as well as mothers. Recent research indi-
cates that depression affects parenting behavior among
fathers [83]. The possibility exists that in two parent
households, food insecurity affects depression and parent-
ing in both parents. Research could examine whether
patterns of depression and parenting are always parallel for
mothers and fathers in two parent families experiencing
food insecurity, or if there are some circumstances in
which one parent only experiences depression and conveys
it to the child through parenting behavior. Further work is
needed that considers whether food insecurity shows dif-
fering patterns of association with child outcomes
according to family risk. It will be particularly important to
examine the hypothesis suggested by Alaimo [3] that the
presence of family and child risk factors may diminish the
extent to which variations in food insecurity is predictive of
child outcomes. Future work could more closely replicate
and extend findings of studies with preschool-age and
school-age children through examination of very early
behavior problems. In addition, a meta-analysis could yield
more definitive results regarding the strength and consis-
tency of the effects of food insecurity and insufficiency on
child outcomes in the social and cognitive domains.

Policy Implications

Work such as the present study can help direct policy and
program efforts, for example, potentially pointing to the
need to address not only the sufficiency of food resources,
but also maternal depression and parenting behavior. The
present study indicates that food insecurity is present in over
10% of US households with infants. In addition, our findings
indicate that food insecurity affects children’s development
very early in life. Together with our earlier results, the
present study indicates that the effects of food insecurity,
operating through maternal mental health and parenting
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behaviors, predict child outcomes in the two major domains
examined: social and emotional development and cognitive
development. The results underscore the importance of
programs and policies seeking to assure that families with
infants have sufficient nutrition, available predictably. Such
efforts have the potential to affect two generations: both
mothers’ psychological well-being and positive behaviors
with their infants, and the children’s development over the
first two years. The findings raise the possibility that in
families that have already been experiencing food insecu-
rity, it may be beneficial to address not only the adequacy
and reliability of food resources, but also maternal depres-
sion and less positive parenting behavior that may have
developed in response to concerns about the adequacy of
food.
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