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Abstract

Household food insecurity is associated with youth behavioral problems, yet few studies have examined potential
mechanisms that underline this association, particularly among adolescents. The Family Stress Model (FSM) states that food
insecurity potentially impacts adolescent psychosocial adjustment indirectly through its effects on parental psychological
functioning and parenting. The current study examined data from the Children, Welfare, and Families study (N = 687, 53%
female, M, of child at baseline = 11.74 years, SD = 1.39) to determine whether household food insecurity at the beginning
of adolescence predicts later behavioral outcomes and whether that association is mediated through caregiver depression and
caregiver—adolescent relationship quality. Caregivers completed measures of past-year household food insecurity, current
self-reported depressive symptoms and adolescent behavior problems, while adolescents completed a measure of current
caregiver—adolescent relationship quality. A serial multiple mediator model, controlling for baseline values of mediators,
outcomes, and relevant demographic covariates, indicated a significant total indirect effect, whereas the total direct effect
was not significant. Significant indirect effects through both caregiver depression and caregiver—adolescent relationship
quality were also found. These results are the first to explicitly examine the FSM with respect to household food insecurity
and to demonstrate the indirect effects of food insecurity on adolescent adjustment. The findings indicate the need to improve
food security and address subsequent intra- and inter-personal difficulties among low-income families that contribute to
behavioral problems among adolescents facing household food insecurity.

Keywords

Introduction

Food insecurity, which refers to a lack of consistent access
to nutritious food due to insufficient financial resources, is a
significant stressor faced by 10.5% of all households in the
United States at some time during 2019 (prior to the
COVID-19 pandemic), including 13.6% of all households
with youth under the age of 18 years (Coleman-Jensen et al.
2020). Household food insecurity is associated with a
number of concurrent emotional and behavioral problems
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among children and adolescents (e.g., Poole-DiSalvo et al.
2016), yet little is known about the processes through which
food insecurity may operate on youth psychosocial adjust-
ment or whether those associations are maintained over
time. The current study examined the longitudinal associa-
tion between household food insecurity experienced during
early adolescence (ages 10-14) and psychosocial adjust-
ment five years later, as well as the indirect effects of
household food insecurity on adolescent psychosocial
adjustment through two critical family processes:
caregiver—adolescent relationship quality and caregiver
depressive symptoms.

Food Insecurity and Youth
Food insecurity is typically characterized by a number of

experiences that reflect difficulty in meeting household food
needs, including worrying that food will run out before
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securing funds to purchase more, not being able to afford
well-balanced meals, restricting or skipping meals or not
eating for an entire day because there isn’t enough money to
buy food (Coleman-Jensen et al. 2020). More than 35
million individuals live in food-insecure households,
including an estimated 10.7 million youth (Coleman-Jensen
et al. 2020). Although younger children tend to be some-
what shielded from hunger through access to programs and
services such as the National School Lunch Program and
The Special Supplemental Nutrition Program for Women,
Infants, and Children (WIC; Coleman-Jensen et al. 2020),
adolescents are less likely to benefit from such protections
and thus shoulder more of the burden of household food
insecurity (Moffitt and Ribar 2016). This may occur pos-
sibly due to the prioritization of the nutritional needs of
younger children within the household and greater social
stigma associated with poverty and receipt of food assis-
tance during adolescence that may limit the effectiveness of
such interventions for teens (Moffitt and Ribar 2016).

Food Insecurity and Youth Psychosocial Adjustment

Existing research has established that living in a food-
insecure household is associated with higher rates of
behavioral and mental health problems among younger
children. For example, preschool-aged children in food-
insecure households demonstrate higher rates of behavioral
problems (Whitaker et al. 2006) and developmental delays
(Rose-Jacobs et al. 2008), whereas school-aged children
who are food insecure tend to show higher rates of
depression, anxiety, and externalizing disorders (Slopen
et al. 2010) and poorer academic outcomes (Jyoti et al.
2005).

Although the relationship between food insecurity and
child psychosocial adjustment is becoming increasingly
well-established, research concerning both the immediate
and long-term psychosocial impacts of food insecurity
among adolescents is relatively sparse. Among adolescents,
food insecurity is concurrently associated with behavioral
problems (Poole-Di Salvo et al. 2016) and higher rates of
suicidal ideation and behavior (Alaimo et al. 2002). How-
ever, much of the research concerning the association
between household food insecurity and adolescent psy-
chosocial adjustment is limited to cross-sectional analyses,
it remains unclear how exposure to household food inse-
curity during childhood or early adolescence contributes to
the risk of psychosocial maladjustment over time. In one
exception, an analysis of the same dataset used in the cur-
rent study revealed that the positive association between
household food insecurity experienced between during pre-
and early adolescence (i.e., between 10 and 14 years of age)
and elevated rates of internalizing and total behavioral
problems persisted into late adolescence (Whitsett et al.
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2019). Given that adolescence is a developmental period
marked by rapid physical growth and brain development
(Abrain et al. 2013), as well as important academic and
social transitions (Evans et al. 2018), further research con-
cerning the longitudinal association between household
food insecurity experienced during adolescence and psy-
chosocial adjustment, as well as the mechanisms that
potentially underlie it, is urgently needed.

The Family Stress Model

In addition to the direct effects food insecurity may have on
behavioral adjustment during adolescence, it is likely that
economic stressors, such as food insecurity, may also work
indirectly to affect adolescent psychosocial adjustment
through the impact they have on the emotional and beha-
vioral functioning of parents (Conger et al. 2010). The
Family Stress Model (FSM) states that stress associated
with poverty and financial hardship increases parental
psychological distress, namely parental depression (Conger
et al. 2010), which is consistently related to poorer beha-
vioral outcomes throughout child development (Goodman
et al. 2011). Economic stress and parental depression, both
independently and in serial, also disrupt effective parenting
(e.g., reducing parental warmth, increasing hostile or
inconsistent parenting, decreasing monitoring and control
over child and adolescent activities; Lee et al. 2011), which
is then associated with more internalizing and externalizing
problems in both children and adolescents, including higher
rates of depression and anxiety (Brumariu and Kerns 2010)
and riskier sexual behavior (Kerpelman et al. 2016), and
lower levels of self-worth (McAdams et al. 2017). As such,
the FSM provides a useful framework for identifying
potential mechanisms that could account for the relation
between household food insecurity and adolescent psy-
chosocial adjustment.

Empirical support for the FSM is well established for a
range of adolescent outcomes and among families of diverse
racial and ethnic backgrounds. For example, family eco-
nomic hardship was indirectly related to externalizing
behavior problems and problem drinking through maternal
psychological distress and parenting behaviors among an
ethnically diverse sample of adolescents (Hardaway and
Cornelius 2014). Likewise, the effect of family economic
hardship on delinquent behavior among a sample of African
American adolescents was mediated by parental depression,
caregiver conflict, and negative parenting practices (Simons
et al. 2016). Tests of the FSM for food insecurity as a
specific indicator of family economic hardship, however,
are less common, especially for adolescents.

Some research has examined parent distress and parent-
ing as mediators of the relation between food insecurity and
psychosocial adjustment among younger children. For
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example, parental stress, warmth, and responsiveness were
found to partially mediate the relationship between house-
hold food insecurity and behavioral problems in school-
aged children over a two-year period (Slack and Yoo 2005).
Another study found that in a large sample (N = 8944) of
toddlers, caregiver depression and disrupted parenting
practices partially mediated the relationship between food
insecurity at 9 months and cognitive development at
24 months (Bronte-Tinkew et al. 2007). Such findings are
consistent with the Family Stress Model, as they indicate
that caregiver mental health and parenting likely play
important roles in the association between food insecurity
and child psychosocial adjustment. However, these long-
itudinal studies only examined younger children and were
limited to relatively brief periods of time (<2 years), making
it difficult to determine if these indirect effects would be
sustained throughout development or whether similar
effects would exist for adolescents. Perhaps more impor-
tantly, parenting was assessed only from the perspective of
caregivers in these studies. As a result, it is possible that
method bias may have accounted for a portion of the var-
iance observed in them, particularly if caregivers who were
more likely to report food insecurity were also more likely
to report more stress, poorer parenting practices, and more
child behavioral problems. Still, when considered through
the lens of the FSM, these findings would suggest that
household food insecurity may indirectly affect adolescent
psychosocial adjustment through its detrimental impact on
parent mental health, which in turn, would be associated
with poorer relationships between parents and adolescents
and with less effective parenting practices (Conger et al.
2010).

A more focused examination into whether household
food insecurity predicts adolescent psychosocial adjust-
ment through its potential impact on caregivers is sig-
nificant from a public health perspective, as food
insecurity is more than twice as common among adult
caregivers as it is among children or adolescents (Cole-
man-Jensen et al. 2020). If food insecurity impacts
adolescent psychosocial adjustment indirectly through
its effects on caregivers, adolescents who reside in food
insecure households but who are not food insecure
themselves may still be at elevated risk for behavioral
problems. This would not only suggest that a much lar-
ger group of adolescents would be at risk for behavioral
problems, but also that interventions that specifically
target food insecurity in children and adolescents (e.g.,
free school lunch programs) may fail to fully ameliorate
the detrimental impact of food insecurity on adolescents
if they do not also contribute to increased food security
at the household level or address caregiver mental health
and parenting challenges related to insufficient access to
food.

Current Study

Household food insecurity is consistently associated
with poorer psychosocial outcomes in youth at every
stage of development, yet the pathways through which
food insecurity operates on adolescent psychosocial
adjustment remain poorly understood. According to the
Family Stress Model, food insecurity may operate on
adolescent behavior through its impact on the emotional
and behavioral functioning of caregivers, including
increasing the risk for caregiver depression and negative
parent—adolescent relationships. More specifically, the
Family Stress Model would posit that greater food
insecurity relates to higher levels of adolescent behavior
problems through the negative impact it has on caregiver
psychological distress, which in turn, relates to poorer
caregiver—adolescent relationship quality, which would
then account for poorer adolescent psychosocial adjust-
ment. In the current study, data from the Welfare, Chil-
dren, and Families survey (Angel et al. 2012), a
longitudinal sample of low-income children, adoles-
cents, and their caregivers in the post-welfare reform era,
was analyzed to determine whether household food
security in early adolescence predicted psychosocial
adjustment five years later. As guided by the Family
Stress Model, it was hypothesized that household food
insecurity during pre- to early adolescence would be
positively and directly related to adolescent behavior
problems five years later (middle to late adolescence). It
was further hypothesized that household food insecurity
would predict higher caregiver depressive symptoms and
more negative parent—adolescent relationship quality,
which in turn, would each predict higher levels of ado-
lescent behavior problems. Moreover, these intervening
variables were expected to operate in serial, with
household food insecurity being positively associated
with greater caregiver depression, which would then be
associated with poorer relationship quality and greater
adolescent behavior problems. As such, the current study
was designed to test whether household food insecurity
would have both direct and indirect (through caregiver
depressive symptoms and poorer parent—adolescent
relationship quality) effects on adolescent psychosocial
functioning (see Fig. 1).

Methods
Participants and Procedure
Data for the current study were collected as part of The

Welfare, Children, and Families Study (WCFS; Angel et al.
2012). The WCFS evaluated the health and well-being of
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Table 1 Descriptive statistics for variables used in the analysis at
baseline (Wave 1), final sample (N = 687)
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Fig. 1 Hypothesized serial multiple mediation model of household
food insecurity effects on adolescent total behavior problems with
caregiver depression and caregiver—adolescent relationship quality as
proposed mediators

low-income families in three different cities in the years
following welfare reform (1999-2005). The full sample
included 2402 households in Boston, Chicago and San
Antonio, all of whom had at least one child and lived below
200% of the poverty line. Data were collected among
census blocks in each city that had a high number of resi-
dents living below the poverty line, and families were
selected for participation within these blocks using stratified
random sampling. Data collection took place at three points
in time. The first wave (baseline) of interviews with the
primary female caregiver (referred to as caregiver
throughout this paper) were conducted in 1999 when the
focal child was either between 0 and 4 or between 10 and 14
years of age. Wave 2 of the study was completed when the
focal child in each household was between 1 and 6 years old
or 11 and 16 years old (2000), and wave 3 was completed
when the same child was between 5 and 10 or 15 and 20
years old (2005). More detailed information on the study
design can be found through the online resource database
provided as a part of the Welfare, Children, and Families
Study (Angel et al. 2012).

The current analysis included households with focal
children between 10 and 14 years who identified as non-
Hispanic white, non-Hispanic black, or non-white Hispanic
and who completed both child and caregiver rating forms
(N =1150). Because the focus of the current study was on
longitudinal effects of food insecurity on adolescent psy-
chosocial adjustment, only cases where caregivers were
present to complete adolescent behavior problems ratings
for all three time points across the five year study span (n =
715; 62% retention from baseline) were included. An
additional 28 cases were deleted due to missing values on
key demographic variables that were statistical covariates
for the primary analyses, yielding a final sample of 687
households (60% retention from baseline). Within the final
sample, the majority of caregivers were unmarried (84%)
and reported their ethnicity as non-white Hispanic (46%) or
African American (43%). Caregiver age ranged from 18 to
74 years, with a mean age of 38.20 years (SD = 8.25).

@ Springer

Variables Mean or SD
frequency
Predictor
Food insecurity 0.41 1.19
Outcomes
Behavioral problems (raw scores) 21.82 16.63
Mediators
Caregiver depression 1.51 0.70
Caregiver—adolescent relationship 391 0.70
quality
Covariates
Child sex
Male 47%
Female 53%
Child age 11.74 1.39
Caregiver Race
White 10%
Black 43%
Hispanic 46%
Caregiver age (years) 38.20 8.25
Number of other children in household 1.92 1.47
Number of adults in household 1.56 0.81
Below federal poverty line 73%
Income-to-needs ratio 0.76 0.57
Access to emergency funds 33%
Married 16%
Caregiver has high school diploma 51%
Neighborhood problems 20.14 6.03

Domestic violence in past 12 months 27%

Approximately half of caregiver respondents had a high
school diploma or higher (51%). Domestic violence was
somewhat common, with 27% of respondents reporting
having experienced at least one incidence of domestic
violence in the year prior to the baseline interview. The
mean age of all focal children at baseline was 11.74 years
(SD = 1.39), with the majority being female (53%). More
than 73% of all families were below the official 1999 fed-
eral poverty line (i.e., falling below an income-to-needs
level of 1), and all families were below twice the official
poverty line (i.e., falling below an income-to-needs level
of 2). Demographic characteristics for the final sample are
summarized in Table 1.

Baseline interviews were completed with the focal child
and the caregiver in the household and lasted approximately
two and a half hours in length. After completion of the first
wave (1999-2000), interviews were repeated in two sub-
sequent waves (wave 2 in 2000 and wave 3 in 2005).
Surveys were conducted in-person by a trained interviewer



Journal of Youth and Adolescence (2021) 50:89-102

93

and completed in either English or Spanish using Auto-
mated Computer Assisted Survey Interview methodology
(ACASI). Adult participants were paid a $30 incentive upon
the completion of each survey. The dataset is publicly
available and was downloaded from the Welfare, Children,
and Families website (Angel et al. 2012). For more detailed
information regarding data collection procedures, see Angel
et al. (2012) for a complete summary of the study design
and procedures. The study received IRB approval from all
universities and data collection firms involved in the project
(Angel et al. 2012).

Measures
Food insecurity

The main predictor of interest was household food inse-
curity over the 12 months prior to the wave 2 interview,
which was evaluated retrospectively using an abbreviated
version of the 18-item USDA Household Food Security
Module (HFSS; Bickel et al. 2000). The full HFSS
module serves as the “gold standard” (Hager et al. 2010)
for measuring past-year household insecurity (Cook et al.
2013). The items within the module are ranked sequen-
tially in order of severity of food insecurity on a
0-10 scale over the past twelve months, from least
(“respondent worried food would run out”) to most severe
(“child did not eat for a whole day”). The total number of
affirmative responses on the HFSS module provides a
continuous measure of each household’s food insecurity,
which is then classified into one of four categories of food
security: High Food Security, Marginal Food Security,
Low Food Security, Very Low Food Security. It should be
noted that even marginal household food insecurity (1 or 2
reported items) is associated with increased health risks
(Cook et al. 2013).

In lieu of the full 18-item HFSS module, the WCFS
utilized an abbreviated version consisting of eight items, all
of which were calibrated to exceed minimal severity
thresholds for a classification of “food insecure” (Low Food
Security or Very Low Food Security, according to United
States Department of Agriculture 2018). The primary
caregiver completed the measure at each wave of data
collection. This provided a measure of household food
insecurity during the previous year (when focal children
were between 10 and14 years of age). For the purpose of the
current analyses, affirmative responses on these 8 items
were summed to produce a continuous measure of house-
hold food insecurity, with higher totals indicating greater
food insecurity during the past year. Several studies indicate
that responses to the full 18-item HFSS provide reliable and
valid assessment of food insecurity (Hamilton et al. 1997),
and responses to the modified eight-item HFSS scale used

in the WCFS showed internal consistency within the current
sample (alpha = 0.81).

Adolescent behavior problems

The primary outcome of interest was adolescent psycho-
social adjustment, which was operationally defined as
behavior problems evaluated at all three waves of data
collection (when children were between 10 to 14 years old,
11 to 16 years old, and 16 to 20 years old, respectively).
Behavior problems were assessed using 113-item Achen-
bach Child Behavior Checklist (CBCL 4-18; Achenbach
1991; CBCL 6-18; Achenbach and Rescorla 2001) for focal
children under the age of 18 at the time of interview. The
same primary caregiver completed the measure at each
wave of data collection. The CBCL 4/18 was administered
at Waves 1 and 2, and either the CBCL 6/18, an updated
version of the CBCL/4-18 that included new age-based
norms and six replacement items (#2, 4, 5, 28, 78, 99), or
the ABCL, a scale that assesses behavior problems for
individuals ages 18 or older, was administered at Wave 3.
Both versions of the CBCL contain 113 items that are rated
as Not True (0), Somewhat or Sometimes True (1), or Very
True or Often True (2). The ABCL contains 126-items that
are also rated as Not True (0), Somewhat or Sometimes True
(1), or Very True or Often True (2). The three measures are
strongly and positively correlated, suggesting that they
assess the same underlying constructs (Achenbach and
Rescorla 2001). On both versions of the CBCL and the
ABCL, items are clustered to form scales that measure
internalizing problems (anxious, depressed, withdrawn) and
externalizing problems (aggressive, rule-breaking) (Achen-
bach 1991, 1997; Achenbach and Rescorla 2001) and a total
problems score is computed by summing the raw scores of
all problem items, with higher scores reflecting greater
problems (and poorer psychosocial adjustment). Raw scores
can also be converted to standardized T-scores normed by
age and gender developed from a large, nationally repre-
sentative sample of children. In keeping with the authors’
recommendations (Achenbach 1991; Achenbach and
Rescorla 2001), however, only raw scores were used for the
primary data analysis. The percentage of children that were
missing at least one item from the CBCL and the ABCL
across waves 2 and 3 averaged 9.13%. The average per-
centage of missing values across all children and across the
total number of potential data values was only 0.21%
(ranging from a low of 0.13% to a high of 0.32%). Multiple
imputation was used to handle missing values given its
advantage of providing unbiased estimates and utilizing all
available data which preserves sample size and statistical
power (McCleary 2002). SPSS26.0 was used to scan the
data to determine the best imputation method in order to
generate ten imputed data sets. The ten data sets were
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then aggregated utilizing the mean to form one pooled
data set.

Responses to items on 113-item Total Problems on
CBCL/4-18, CBCL scale/6-18, and ABCL scale have
demonstrated both internal consistency and test-retest
reliability across a wide range of ages (Achenbach
1991, 1997; Achenbach and Rescorla 2001). In order to
ensure consistency across the slightly different scales used
for different time points and different ages, the total beha-
vior problems scale used for data analysis was calculated
using only the 69 items that were identically-worded across
all three scales. Scores from the modified, 69-item total
problems scale from the initial sample from the WCFS
demonstrated high internal consistency for Total Problems
at wave 1 (alpha = 0.94), wave 2 (alpha = 0.94), and wave
3 (alpha =0.94). Scores at wave 1 were highly correlated
with scores at wave 2 (r (685)=0.59, p<0.001) and at
wave 3 (r (685) =0.48, p <0.001). Scores on the modified
69-item scale were highly correlated with the full 112-item
CBCL scales at wave 1 (r(685) =0.99, p <0.001), wave 2
(r (685=0.99, p<0.001), wave 3 (r (498)=0.99,
p<0.001), and 126 ABCL-item scales at wave 3 (r (185) =
0.97, p<0.001).

With reference to the validity of item responses, previous
studies have shown that Total Problems scores discriminate
(p<0.01) between clinically referred and non-referred
children, with referral status accounting for approximately
36% of covariance in Total Problems scores. Referred
children also were much more likely to obtain borderline or
clinically elevated scores (T >60) on the scale than non-
referred children (Achenbach 1991; Achenbach and
Rescorla 2001).

Caregiver depression

The depression subscale from the Brief Symptom
Inventory-18 (BSI-18; Derogatis 2000) was used to mea-
sure caregiver depression at wave 2. The BSI-18 is an 18-
item measure of general psychological stress. The depres-
sion subscale consists of six items. On this subscale, par-
ticipants are asked to rate how much they have been
“distressed or bothered” in the past 7 days by common
depression symptoms (e.g., “feeling of worthlessness”,
“feeling hopeless about the future”). Responses are based
on a 5-point Likert-type scale that ranges from 0 (not at all)
to 4 (extremely) for a possible range of 0-24 for the total
subscale score, with higher scores reflecting greater symp-
toms of depression that are considered to be distressing or
bothersome. Responses to the depression subscale have
shown good internal consistency in other samples of US
adults (Derogatis 2000), as well as good test-retest relia-
bility over a 15-day period (Andreu et al. 2008). Depression
subscale scores on the BSI-18 are associated with scores on
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other depression subscales including those of the BDI
(r=0.83; p<0.001) and MMPI-2 Depression score
(r=0.78; p<0.001; Andreu et al. 2008). In the original
sample of participants from the Welfare, Children, and
Families Study, responses on the subscale showed high
internal consistency at wave 1 (alpha=0.85) and wave 2
(alpha =0.87). The percentage of caregivers that were
missing at least one item from the BSI depression subscale
was 0.66% and the percentage of missing data values across
all caregivers and across all BSI depression items was
0.34%. SPSS 26.0 was again used to scan the data to
determine the best imputation method. Ten imputed data
sets were then generated and pooled by averaging to form
the final data set.

Caregiver-adolescent relationship quality

An abbreviated version of the parent version of the Inven-
tory of Parent and Peer Attachment (IPPA; Armsden and
Greenberg 1987) was used to assess overall relationship
quality within the caregiver—adolescent relationship. The
scale was completed by the focal child at wave 2. The
original version of the IPPA consisted of 28 items that
assess both the affective and cognitive aspects of adoles-
cents’ attachment to their parents or caregivers (e.g., “my
mother accepts me as I am”); respondents are required to
rate the degree to which each item is true for them on a five-
point scale ranging from “Almost always or always true” to
“Almost never or never true”. The items in the original
scale are divided into three subscales that reflect different
aspects of the attachment relationship (trust, communica-
tion, and anger/alienation). Negatively worded items are
reverse scored and items are summed to produce subscale
scores; all items can also be summed together to create a
global score of the overall quality of attachment, with
higher scores indicating a more positive relationship
between parent and adolescent. The full version of the
parent IPPA scale has shown adequate internal consistency
for subscale and total scores (Armsden and Greenberg
1987) and validity, with lower scores on the IPPA scales
being significantly associated with higher levels of adoles-
cent clinical depression and anxiety (Papini and Roggman
1992) and antisocial behavior (Marcus and Betzer 1996).
The abbreviated scale developed for use in the WCFS
consisted of 12 items selected from the full IPPA scale
based on the theoretical strength of their relationship to the
construct of caregiver—adolescent relationship quality.
Principal component factor analysis was then used to sta-
tistically determine the constructs that best reflected overall
quality of the caregiver—adolescent relationship, yielding a
two-factor solution of trust/communication and anger/alie-
nation (Angel et al. 2012). The resulting subscales (trust/
communication and anger/alienation) contain six items
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each. After reverse-scoring the anger/alienation items, the
mean of all 12 items is calculated to form an overall mea-
sure of caregiver—adolescent relationship quality, with
higher scores indicating better relationship quality. The
responses to the abbreviated scale’s items in the original
sample of adolescents in the Welfare, Children, and
Families Study showed adequate internal consistency at
wave 1 (alpha=0.73) and wave 2 (alpha=0.82). The
percentage of respondents missing at least one item on the
abbreviated IPPA was 2.34% and the percentage of missing
data values across all respondents and across all IPPA items
was 0.33%. Again, SPSS 26.0 was used to scan the data to
determine the best imputation method. Ten imputed data
sets were then generated and pooled by averaging to form
one final data set.

Covariates

Several factors assessed in the WCES that have been shown
to be associated with the predictor of interest (household
food insecurity), mediators (caregiver depression and
caregiver—adolescent relationship quality) and/or outcomes
(adolescent behavior problems) were included as covariates
in the primary analyses. These included age of the primary
female caregiver (e.g., Tearne 2015) at baseline, child age
and sex (e.g., Ramtekkar et al. 2010), caregiver ethnicity
(two dummy variables were created to categorize caregiver
ethnicity into three descriptors: White, Black, and non-
White Hispanic; e.g., Myers and Painter 2017), caregiver
education (did not earn high school diploma or earned high
school diploma; e.g., Harding 2015), caregiver marital sta-
tus (unmarried or married; e.g., Daryani et al. 2016),
number of other adults living in the household (e.g.,
Burchinal et al. 1996), and number of other children living
in the household (e.g., Fox et al. 1995). Given prior studies
that suggest a strong association between domestic violence
and household food insecurity (e.g., Munger et al. 2016), a
measure of domestic violence experienced by the caregiver
in the previous 12 months (did not experience domestic
violence or experienced domestic violence) was also
included in all models. The ratio between household income
and number of people in the household was used as an
indicator of overall poverty status in order to account for
likely covariance between overall economic hardship and
household food insecurity across time. Ratios of 1 reflect a
family existing at the official definition of poverty, ratios < 1
reflect a family existing below the poverty level, and ratios
> 1 reflect a family existing above the poverty level (e.g., a
ratio value of 1.25 indicates that income was 125% above
the appropriate poverty threshold). As research suggests
that caregivers’ access to instrumental supports through
one’s social network acts as a buffer against child behavior
problems in low-income families (Ryan et al. 2009), a

binary measure of each household’s perceived access to
emergency financial resources (“when I need someone to
loan me money in an emergency, I have no one or too few
people to count on, or enough people to count on”) was
included. To account for neighborhood effects (Minh et al.
2017), a measure of self-reported neighborhood problems
was also included in all models. Self-reported neighborhood
problems were measured using an 11-item scale that was
developed by the Welfare, Children, and Families Study
investigators to assess respondents’ perceptions of problems
(e.g., assaults and muggings, drug dealing, gangs, aban-
doned houses, and teenage pregnancy) in their local
neighborhood. For each problem, participants responded
using a Likert-type response format ranging from 1 “Not a
Problem” to 3 “A Big Problem”); scores could range from
11 to 33 with higher scores reflecting a greater severity of
neighborhood problems. In the full WCFS sample,
responses to the neighborhood problems scale yield an
alpha of 0.91 in wave 1.

Statistical Analysis Overview

Bivariate correlations between household food insecurity,
caregiver depression, caregiver—adolescent relationship
quality, and adolescent behavior problems were examined
using Pearson correlation coefficients (see Table 2). Boot-
strapping was utilized to estimate the indirect effects of
household food insecurity on future behavior problems via
caregiver depression and caregiver—adolescent relationship
quality in serial, using 10,000 bootstrapping samples for
each model (Preacher and Hayes 2008). Serial multiple
mediator models were generated using Hayes’ PROCESS
macro (Hayes 2012), specifying model 6. First, the unad-
justed relationships between household food insecurity from
the wave 2 interview were estimated; specifically, this
model estimated the path between food insecurity during
the 12 months prior to the interview (when the focal child
was aged 10-14 years) and total behavioral problems at
wave 3 (when the focal child aged 15-18 years). The
three mediators of interest (caregiver depression,
caregiver—adolescent relationship quality, and adolescent
behavior problems, all assessed at the time of the wave 2
interview) were then entered into the model, with caregiver
depression being entered first in the sequence, followed by
relationship quality and adolescent behavior problems,
respectively. Baseline scores for all three mediators were
entered as covariates to strengthen the causal argument
between wave 2 food insecurity and the three wave 2
mediators of interest. Similarly, the model adjusted for
wave 2 behavior problems when estimating the association
between the two caregiver-level mediators (wave 2 care-
giver depression and relationship quality) and wave 3
adolescent behavior problems in order to strengthen the
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Table 2 Means, standard

deviations, and zero-order ! 2 3 4. > 6
cor.relatlons among research 1. Food insecurity _ _ _ _ _ _
variables
2. Caregiver depression 0.21%%%* - - - - -
3. Relationship quality —0.11%* —0.14%%* - - - -
4. Behavior problems 0.21%%%* 0.397%:%* —0.16%%* - - -
(Wave 1)
5. Behavior problems 0.26%** 0.40%** —0.18%** 0.59%%** - -
(Wave 2)
6.Behavior problems 0.147%%%* 0.207%3%%* —0.20%** 0.48***  (.50%* -
(Wave 3)
Mean 0.41 1.51 391 21.82 18.88 20.07
SD 1.19 0.70 0.70 16.63 15.39 16.83
Range 0-8 1-5 1-5 0-89 0-81 0-79
N=0687

9 <0.05; *¥p <0.01; **¥p < 0.001

causal argument for last step of the pathway. All models
also included covariates assessed during the study’s first
wave, when the focal child was 10-14 years old, to statis-
tically control for the associations between those variables
and the mediators and outcome variables in the primary
analyses. Wave 1 covariates were considered most appro-
priate, as they roughly approximated the beginning of the
twelve-month span over which wave 2 food insecurity was
retroactively evaluated. All analyses were performed using
SPSS v. 24 statistic software.

Results
Preliminary and Descriptive Analyses

The mean level of household food insecurity in the year prior
to the interview was 0.41 (SD = 1.19; range: 0-8), with 15%
(N =100) of adolescents living in a household that provided
at least one affirmative response to the food insecurity items.
At baseline, average raw total problem behavior scores for the
final sample were 21.82 (SD = 16.63), with skewness of 1.14
(SE=0.09). Average caregiver depression scores at wave 2
were 1.50 (SD =0.70), with skewness of 2.21 (SE =0.09);
caregiver—child relationship quality scores at wave 2 were
3.91 (SD=0.70), with skewness of —0.84 (SE=0.09);
average raw total problem behavior scores at wave 2 were
18.88 (SD = 15.39), with skewness of 1.19 (SE = 0.09); and
average raw total problem behavior scores at wave 3 were
20.07 (SD=16.83), with skewness of 1.11 (SE=0.09).
There was a significant positive relation between household
food insecurity scores and caregiver depression, r(685)=
0.14, p<0.001, and between household food insecurity and
total behavior problems, n(685) =0.21, p <0.001. As noted
earlier, there was a loss of some participants due to attrition
(n=435) and incomplete demographic data (n =28). One-
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Fig. 2 Results of serial multiple mediation model: total behavioral
problems’. "Only total, direct, and indirect effect pathways with p <
0.05 are shown. Standard errors are presented in parentheses. *p <
0.05; **p <0.01; ***p <0.001

way ANOVA tests did not reveal any significant differences
between those who were and were not included in the current
analyses across any demographic variable included in this
study. There was no significant relation between the odds of
dropout and household food insecurity scores, caregiver
depression, caregiver—adolescent relationship, or total beha-
vior problem scores.

Primary Analyses

For the primary analysis, a serial multiple mediator mediation
model (model 6) was used to test the hypothesis that house-
hold food insecurity experienced during early adolescence
would be predictive of future total adolescent problem
behaviors directly and indirectly through caregiver depression
and caregiver—adolescent relationship quality in sequence; all
path estimates were generated using non-parametric boot-
strapping methods (Hayes 2018). All significant paths are
represented in Fig. 2, with coefficients for all paths listed in
Table 3. The total direct effect was not significant
(c'; B=-0.21, 95% CI [—1.14, 0.71]), but the total indirect
effect (i.e., the sum of all specific indirect effects) was sig-
nificant (B = 0.64, 95% CI [0.25, 1.16]). As hypothesized, the
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Table 3 Path coefficients, direct effects, and indirect effects for total
behavior problems from Fig. 1

Path b SE

al 0.06**  0.02

a2 —0.04 0.02

a3 1.36%*%* 0.40

bl —0.40 1.03

b2 —2.20% 0.90

b3 0.34*** 0.05

d21 —0.06 0.04

d31 3.88%*%* (.86

d32 —2.65%%% (.76

Summary of Significant Indirect b SE  95% CI
Effects

Total indirect effect 0.64 0.23 0.25-1.14
Indirect effect (a; x d3; X bs) 0.08 0.04 0.02-0.18
Indirect effect (a; x b,) 0.08 0.06 0.01-0.26
Indirect effect (a; x d3p X b3) 0.03 0.02 0.00-0.10
Indirect effect (a3 x bs) 0.46 0.18 0.16-0.88
N=0687

#p <0.05; *p <0.01; ***p <0.001

specific indirect effect through caregiver depression and
adolescent behavior problems in serial at wave 2 was sig-
nificant ((a; x d3;x b3) =0.08; CI=0.02-0.18), as was the
effect of household food insecurity through adolescent
behavior problems at wave 2 (a3*h3=046; Cl=
0.17-0.88). The specific indirect effect through poorer
caregiver—adolescent relationship quality at wave 2 was also
significant (a2 x b2 =0.08; CI=0.01-0.26), as was the
indirect effect of food insecurity through poorer
caregiver—adolescent relationship quality at wave 2 and ado-
lescent behavior problems by wave 2 in serial (a2 % d3, X b3
=0.03; CI=0.01-0.10). The hypothesized serial indirect
effect of food insecurity through caregiver depression oper-
ating on caregiver—adolescent relationship quality was not
significant.

To examine the robustness of these estimates, three alter-
native models with different model specifications were tested.
First, household food insecurity was treated as a binary
variable, either food secure (n = 587) or food insecure (n =
100). The designation of food insecure was assigned when
there was a positive response on any one of the eight food
insecurity questions, an approach that is consistent with prior
use of other abbreviated or screening versions of the full
HFSS module in which an affirmative response to single item
is considered a marker for food insecurity (Coleman-Jensen
et al. 2020). This alternative statistical model demonstrated
similar patterns of results as original model. For total scores,
the total direct effect was not significant (¢') (B =0.32, 95%

CI [-2.79, 3.44]), and the total indirect effect was still sig-
nificant (B = 2.20, 95% CI [1.03, 3.83]). The specific indirect
effect through caregiver depression and adolescent behavior
problems in serial at wave 2 was again significant ((a; X d3; X
b3) =0.26; CI =0.08-0.63), as was the effect of household
food insecurity through child behavior problems by wave 2
(a3 xb3=1.63; CI1 =0.62-3.10). The specific indirect effect
through caregiver—child relationship quality again was sig-
nificant (a2 x b2 = 0.26; CI = 0.01-0.84), as was the indirect
effect of food insecurity through caregiver—child relationship
quality at wave 2 and child behavior problems by wave 2 in
serial (a2 x d3; x b3 =0.11; CI =0.01-0.32).

Second, the hypothesized model was tested using a binary
outcome variable which indicated whether adolescent beha-
vior problems were above or below the threshold for clinical
significance using standardized scores on the original full
CBCL or ABCL measures. At baseline, almost a third (n =
225) of participants were above the threshold for clinical
significance (T-score>60). This decreased slightly as focal
children aged, as the number of clinically-elevated partici-
pants had decreased by wave 2 (n=185) and wave 3 (n =
183). This alternative approach again demonstrated similar
patterns of results in that the total direct effect was not sig-
nificant (¢') (B = —0.06, 95% CI [—0.23, 0.11]) and the total
indirect effect was significant (B=0.09, 95% CI [0.03,
0.18]). The specific indirect effect through caregiver depres-
sion and adolescent behavior problems in serial at wave 2
remained significant ((a; x d3; x b3) = 0.01; CI=0.00-0.02),
the effect of household food insecurity through child behavior
problems by wave 2 remained significant (a3 x b3 = 0.06;
CI=0.02-0.12), and the specific indirect effect through
caregiver—child relationship quality again was significant
(a2 x b2 =0.01; CI =0.00-0.05).

Lastly, as the original models suggested the presence of
independent, parallel pathways through caregiver depres-
sion and relationship quality, respectively, a parallel med-
iation model was estimated with caregiver depression,
caregiver—child relationship quality, and child behavioral
problems at wave 2 serving as independent mediators (e.g.,
not in serial). The total direct effect was again not sig-
nificant, but the total indirect effect (i.e., the sum of all
specific indirect effects) was significant (B = 0.64, 95% CI
[0.24, 1.14]). The effect of household food insecurity
through caregiver—child relationship quality at wave 2 was
again significant, with a slightly larger effect size than in the
serial model (al x b1 =0.09; CI=0.01-0.28). As pre-
dicted, the specific indirect effect through -caregiver
depression at wave 2 was not significant (a2 x b2 = —0.02;
CI=-0.21 to 0.13), as this pathway operated in serial
through child behavioral problems at wave 2 in the original
model. The specific indirect effect through child behavioral
problems at wave 2 was again significant using the parallel
mediation model (a3 x b3 =0.58; CI =0.23-1.01).
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Discussion

Household food insecurity is a stressor faced by over 10
million youth (Coleman-Jensen et al. 2020) and which
carries significant risk for psychological maladjustment in
the form of both internalizing (e.g., depression, anxiety) and
externalizing (e.g., aggression, conduct problems) symp-
toms among children (e.g., Slopen et al. 2010) and ado-
lescents (e.g., Poole-Di Salvo et al. 2016). Yet the
mechanisms through with household food insecurity oper-
ates on youth psychosocial adjustment and how those
effects manifest over time are poorly understood, particu-
larly among adolescents. The Family Stress Model (Conger
et al. 2010) offers a framework to understand how economic
hardship, such as food insecurity, might have both direct
and indirect effects on youth psychosocial functioning
through caregiver depression and caregiver—adolescent
relationship quality. The current study used data from the
Welfare, Children, and Families Study (Angel et al. 2012)
to examine whether this model could predict behavior
problems among middle- to late-adolescents who had been
exposed to household food insecurity during pre- or early
adolescence.

The current findings indicated that household food
insecurity reported by caregivers as occurring over the
previous 12 months had both direct and indirect long-
itudinal effects on adolescent behavior problems. Specifi-
cally, caregiver-reported household food insecurity was
associated with higher levels of caregiver depressive
symptoms and poorer quality adolescent—caregiver rela-
tionships. These variables were, in turn, associated with
significantly greater behavioral problems among adoles-
cents approximately five years later. This finding is con-
sistent with the Family Stress Model, which posits that
socioeconomic hardships operate through parental behavior
to impact child and adolescent development. As such, it is
speculated that household food insecurity is a chronic
source of stress that potentially contributes to caregiver
depressive  symptoms and negative patterns of
caregiver—child interaction over time (Conger et al. 2010).
These, in turn, potentially lead to stress-sensitivity, reac-
tivity and behavior problems among youth in the household
which persist throughout the entire period of adolescence
(e.g., Hardaway and Cornelius 2014; Simons et al. 2016).

Importantly, the Family Stress Model would posit that
parental or caregiver psychological distress, measured as
depressive symptoms in the current study, would be the
initial step in the indirect pathway between food inse-
curity and youth adjustment, as caregiver depression often
results in disrupted parenting characterized by greater
conflict and less warmth or responsiveness in the
caregiver—adolescent relationship, which then relates to
more psychosocial maladjustment in youth (e.g., Hale
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et al. 2020). The current findings, however, did not sup-
port such a serial model of indirect pathways; rather,
caregiver depression and caregiver-relationship quality
acted as parallel indirect mechanisms through which
greater household food insecurity predicted greater ado-
lescent behavior problems.

The current findings call attention to the need to address
food insecurity at the household level in order to fully
mitigate potential negative effects on youth. Almost twice
as many adult caregivers experience food insecurity com-
pared to their children (Coleman-Jensen et al. 2020); if the
stress associated with this experience has a negative effect
on caregiver mental health and parenting or the parent—child
relationship, then the number of children and adolescents
facing potential adverse impacts of household food inse-
curity is much higher than simply the count of those youth
experiencing food insecurity themselves. Typical interven-
tions to address food insecurity for adolescents, such as free
meals at school, target teens who are identified as food
insecure themselves, which means that those who may be
considered food secure may be going without critical sup-
port in the face of household food insecurity. In addition,
such interventions focus primarily on the provision of food
to address hunger, and thus do not address the psychosocial
needs of adolescents living in food insecure households.

Adolescence is a period of increased vulnerability for the
development, expression, or exacerbation of mental and
behavioral health concerns due to rapid and significant
neurological, physical, and cognitive changes, coupled with
increased exposure to stressors that may trigger underlying
diatheses or exceed coping capacities (Evans et al. 2018).
The current findings demonstrate that entering adolescence
with a history of household food insecurity may further
increase this risk. Moreover, the detrimental impact of
household food insecurity on caregiver mental health and
caregiver—adolescent relationship quality not only poten-
tially creates stress that may contribute to psychosocial
maladjustment, but also compromises potential protective
resources associated with resiliency such as parental support
(Willemen et al. 2009).

The current findings have several implications for policy
and health service providers. Routine screening for food
insecurity at the household level should be a key a com-
ponent of scheduled health maintenance visits throughout
childhood and adolescence. Few pediatricians in high-need
settings currently screen for food insecurity (Barnidge et al.
2017). However, such screenings can be easily integrated
into current intake interviews using brief, validated mea-
sures with patient-centered wording, including the two-item
Hunger Vital Sign (Hager et al. 2010). Likewise, educators
could play a significant role by detecting when students may
be experiencing food insecurity, especially among adoles-
cents who may not take direct advantage of food support
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interventions due to stigma. The findings also underscore
the urgent need to fund federal programs that enhance low-
income families’ overall access to food, such as the Sup-
plemental Nutritional Assistance Program (e.g., SNAP).

Most importantly, however, the current findings point to
the need to assess food insecurity at the household or family
level, rather than only at the individual level. Adolescents
who may report being food secure themselves are still
potentially at an elevated risk for psychosocial maladjust-
ment if their family is experiencing, or has experienced in
the past, food insecurity, given the cumulative impact of
household food insecurity on caregiver mental health and
parenting. The finding that food insecurity may operate on
adolescent mental and behavioral health, in part, through
caregiver depression and poor caregiver—adolescent rela-
tionship quality suggests that health and social service
providers can further support families and identify potential
risks for adolescent behavior problems by incorporating
routine screening for these issues. This may, in turn, create
opportunities to make necessary referrals to mental health
providers who can assist adolescents and their families. On
the other hand, the current findings also highlight the
importance of assessing for household food insecurity
among adolescents who are demonstrating elevated levels
of internalizing (e.g., depression, anxiety, withdrawal) and
externalizing (e.g., aggression, conduct problems) behavior.
Mental health providers working with adolescents could
potentially assist their families to connect with federal, state,
and local resources to address food insecurity, as well as
identify when parents are experiencing psychological dis-
tress due to financial hardship.

This study has important limitations to be noted. Given
that the final sample on which data analysis was performed
consisted of approximately 60% of the baseline sample,
there are potential questions about the generalizability of
these findings. For example, families were excluded from
the current analyses when there were changes in caregiver
residence or when different caregivers provided data across
waves, raising the possibility that the variables that con-
tributed to those transitions (e.g., abuse or neglect, caregiver
mental health, change in housing) may have either aug-
mented or mitigated the effects of household food insecurity
on adolescent psychosocial adjustment. In addition, the
baseline data for the current analysis was collected nearly
two decades ago, raising questions about whether the
findings would generalize to families and adolescents facing
similar circumstances today. It is also important to
acknowledge that a relatively small proportion (15%) of the
sample reported experiencing food insecurity. Although this
proportion is consistent with the percentage of households
with children classified as food insecure in 2000, the year
data on food security was collected in the current study
(Coleman-Jensen 2020), the rate of food insecurity among

households with children has declined significantly in the
intervening two decades (Coleman-Jensen 2020). As such,
the current sample appears to be representative of the gen-
eral population at the time data was collected but may not
necessarily reflect the general population today. Moreover,
the most recent data reported on current levels of household
food security was collected prior to the arrival of the
COVID-19 pandemic in the United States, and thus may not
reflect the experience of food insecurity due to the eco-
nomic impact of the pandemic (Coleman-Jensen 2020). The
current results are likely to be most applicable to those
living in urban settings in wealthy and industrialized
countries who are experiencing household food insecurity
and poverty; applications of the findings to families in lower
income or less industrialized countries or in rural settings
should be made with caution.

With respect to potential methodological limitations, an
attempt to keep the time required for interviews to a rea-
sonable length resulted in the use of a modified, eight-item
measure of household food insecurity that may have not
captured the full extent of the overall prevalence of
household food insecurity in comparison with the 18-item
HFSS, though research has shown the two scales to be
highly correlated. In addition, baseline scores for all three
mediators were included as covariates in order to strengthen
the causal argument between wave 2 food insecurity and the
three wave 2 mediators of interest. It is important to note,
however, that the time at which these variables were mea-
sured slightly preceded the beginning of the 12-month span
over which food insecurity was retroactively evaluated.
This may potentially undermine causal interpretation, as the
model did not account for any changes that may have
occurred to wave 1 variables (including baseline values of
mediators) in the interim. Despite attempts to strengthen
causal arguments via temporal sequencing, it is also
important to emphasize that evidence for the mediating role
of caregiver depression and relationship quality does not
completely support causation, as this study did not employ
an experimental design. In addition, only two potential
mediators of the relation between household food insecurity
and adolescent behavior problems were examined, leaving
many other intervening variables, including potential
moderators, unmeasured and unrepresented in the model.
Given the complexity of human behavior, and the broad
array of intra- and interpersonal and structural variables
likely associated with both household food insecurity and
adolescent psychosocial adjustment, one should not assume
that the observed relations in the current study fully capture
the complete essence of the broad relation between food
insecurity and behavioral problems.

Confidence in the conclusions from the current study is
strengthened by the use of multiple informants (e.g., caregiver
and adolescent) for different measures, thus reducing the risk
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that common methods and informant response style may have
accounted for a large portion of the covariance observed in
the models. Additionally, baseline values of outcome vari-
ables (including mediators) were adjusted for at each step of
analysis. This strengthened the argument for a causal rela-
tionship between household food insecurity and subsequent
caregiver depressive symptoms and caregiver—adolescent
relationship quality, as well as for a causal relationship
between both caregiver depressive symptoms and poor rela-
tionship quality and subsequent adolescent behavior pro-
blems. In addition, models were adjusted for a range of
potential confounds beyond income that are typically asso-
ciated with both food insecurity and adolescent behavior.
Lastly, the primary findings were replicated using multiple
alternative models, lending additional support to the
finding that household food insecurity predicts adolescent
behavior problems over time through its negative impact on
caregiver depression and caregiver—adolescent relationship
quality.

Conclusion

Despite the occurrence of food insecurity in millions of
households with children under the age of 18 years, there is
limited research concerning the direct and indirect effects of
food insecurity on youth psychosocial adjustment, espe-
cially among adolescents who often do not participate in
interventions designed to address hunger that are more
readily available for younger children (e.g., SNAP and
school-lunch programs). Consistent with the Family Stress
Model, the current study sought to understand how house-
hold food insecurity might contribute to the development or
exacerbation of behavior problems among adolescents, both
directly and indirectly through its impact on caregiver
depression and caregiver—adolescent relationship quality.
The present study found that household food insecurity
experience during pre-or early adolescence significantly
predicts adolescent behavior problems over time. Moreover,
this effect appears to reflect both the direct adverse effects
of food insecurity on adolescent psychosocial functioning,
as well as a stepwise series of indirect effects over time, in
which household food insecurity predicts subsequent care-
giver depression and poorer quality caregiver—adolescent
relationships, which in turn predict emergent behavior
problems years later. Such results emphasize the critical
need to screen for household food insecurity at all sched-
uled health maintenance visits. In addition, the current
findings suggests that clinicians, educators, and social ser-
vice providers who work with low-income families should
routinely assess for parental mental health concerns and
dysfunctional parent—child relational patterns and make
appropriate referrals to behavioral health providers when
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indicated as in order to support positive psychosocial
adjustment in youth facing economic hardship.
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