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Abstract
Purpose of Review This review examines the current evidence about the ways in which food insecurity relates to obesity in
children and adolescents, examining diet and diet-related behaviors, and taking into consideration the role of stress.
Recent Findings While living with food insecurity impacts stress and diet-related behaviors in children and adolescents, it is not
clear whether food insecurity is associated with obesity above and beyond the influence of poverty. However, strategies to
mitigate food insecurity and obesity are inherently connected, and recent examples from clinical practice (e.g., screening for food
insecurity among patients) and advocacy (e.g., policy considerations regarding federal food programs such as the Supplemental
Nutrition Assistance Program, or SNAP) are discussed.
Summary Food insecurity and obesity coexist in low-income children and adolescents in the USA. The COVID-19 pandemic
exerts disproportionate burden on low-income children and families, magnifying their vulnerability to both food insecurity and
pediatric obesity.
Keywords Food insecurity . Pediatric obesity . Screening . COVID

Introduction
Children who grow up in households with fewer financial
resources have higher levels of obesity than children who
grow up with more financial resources [1–4]. Low-income
children are also more likely to be living in households
experiencing food insecurity, [5] defined as “having inadequate access to sufficient, safe, and nutritious food to meet
dietary needs and food preferences for an active and healthy
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lifestyle” [6]. Obesity and food insecurity coexist in many
children and adolescents, and this seemingly paradoxical relationship has been increasingly described in the medical literature since a provocative medical case report published a
quarter of a century ago [7]. Some of this literature has focused on determining whether food insecurity causes obesity
among children and adolescents [8, 9]. Regardless of whether
the relationship is causal, food insecurity and obesity commonly co-occur, and each condition leads to significant adverse health and social consequences.
Addressing obesity and food insecurity as commonly cooccurring conditions merits focused attention as intervention
strategies are intrinsically related. Addressing food insecurity
requires providing resources for food or directly providing
food, while addressing obesity requires changing the types
and quantities of foods consumed. Thus, in order to optimize
success, obesity prevention and treatment strategies—
particularly those that are aimed at supporting the health of
children and adolescents from under-resourced
backgrounds—must take food insecurity into consideration.
Likewise, food assistance programs such as the federal
Supplemental Nutrition Assistance Program (SNAP, or “food
stamps”)—which are not historically created to support
healthy eating patterns, per se—have a role with influencing
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the dietary patterns among under-resourced populations that
may contribute to obesity [10]. Strategies which address food
insecurity while also focusing on healthy eating behaviors in
children and adolescents will support health outcomes most
optimally throughout the life course.
This review will examine the existing evidence about the
ways in which food insecurity relates to obesity in children.
Because the COVID-19 pandemic exerts disproportionate
burden on low-income children, magnifying vulnerability, a
special focus on relevant literature that has emerged in these
past few months is also included.

Food Insecurity and Dietary Intake in Children
Poverty, with or without the layer of food insecurity, predisposes low-income individuals towards having a suboptimal diet. It is well-documented that low-income neighborhoods have
limited food outlets stocked with fresh produce and whole
grains (“food deserts”) [11–13] and are often saturated with
fast-food outlets and convenience stores carrying shelf-stable
junk foods (also called “food swamps”) [14]. Limited purchasing power also affects how one shops for household groceries.
Nutrient-dense foods like fresh fruits and vegetables can have a
high “per calorie” cost compared to calorie-dense junk foods
[15, 16]. In contrast, calorie-dense foods that are low in nutritional value are often cost-effective staples for keeping a lowincome household fed. For some households, having the ability
to plan and prepare meals with low-cost, whole ingredients can
be an important buffer against being otherwise vulnerable to
food insecurity [17]. However, for many, the experience of
food insecurity and its impact on diet is greater than the sum
of limited funds and poor access to healthy food [18].
There is evidence in adults that food insecurity contributes
to poor diet quality above and beyond the influence of poverty
[19, 20]. However, in contrast to what has been demonstrated
in adults, it is not clear whether food insecurity adds additional
independent influence on children’s diet quality above and
beyond the detrimental impact of poverty. A systematic review included 16 studies evaluating child data; food-insecure
children may consume less fresh fruit than their peers, but it
was not conclusive that diet quality was lower in the same way
this was so strongly demonstrated for adults [20]. Some of
these studies note a relationship between food insecurity and
diet quality but only in adolescents [21]. In particular, foodinsecure adolescents report higher fast-food and dietary fat
intake, compared to their peers [22]. Among low-income
households with children, food-insecure kitchens are stocked
with more obesity-promoting foods such as microwaveable
and quick-cook frozen foods [23]. However, it is thought that
the adults in food-insecure households protect their children—
particularly younger ones—from compromised household dietary quality [20, 21, 24].

Food Insecurity, Chronic Stress, and Eating
Behaviors
Social stressors, including poverty, trauma, and physical
abuse, are known to adversely affect children’s health
through the pathway of chronic stress. The resulting stress
that children experience has been characterized as “toxic”
by the National Scientific Council on the Developing
Child, because of how it disrupts children’s cognitive development and contributes to future risk of chronic disease [25, 26]. A growing body of research has also
highlighted the impact of food insecurity on children’s
experience of chronic stress; thus, elements of the toxic
stress framework might help to conceptualize the relationship between food insecurity and diet-related outcomes
such as obesity in low-income children.
Qualitative studies have demonstrated that children are
not only aware of their household’s food insecurity but
are psychologically affected by it, often unbeknownst to
the well-intentioned parents and caregivers attempting to
shield their children from negative impact. In a study of
children from 26 South Carolina families, children
discussed feelings of worry, sadness, and anger related
to food insecurity, which the authors characterized as
“emotional awareness” [27]. Another study in the UK
found that children’s emotional response to food insecurity included sadness and irritation [28]. A more recent
study revealed multiple dimensions of children’s psychological distress related to food insecurity, including worry,
anger and frustration, shame, family isolation, and sadness [29]. Children employed coping strategies such as
distracting themselves from and increasing tolerance of
their families’ food situation. The chronic stress of food
insecurity may explain why some food-insecure children
have poorer quality diets than others. Chronic stress activates the hypothalamus pituitary adrenal (HPA) axis,
which triggers a cascade of hormones leading to the eventual release of cortisol. Cortisol stimulates highly palatable food intake (e.g., processed foods high in fat and
sugar), which can lead to excessive caloric intake [30,
31]. Given the abundance of access to unhealthy foods
in low-income neighborhoods, some food-insecure children may eat not simply in response to their hunger cues
but as a coping strategy to their ongoing experience of
chronic stress.
Families living with food insecurity can also cycle between
periods of food insufficiency and periods of relative stability
or even abundance. Coping with food insecurity often includes a reliance on low-cost foods with binging when resources are available. Literature regarding adults has shown
evidence of disordered or binge-type eating patterns among
adults with food insecurity [32, 33, 34•], particularly when
these adults had experienced food shortages as children [35].
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Disordered eating behaviors have also been described in foodinsecure children as well. In one qualitative study of lowincome parent/caregivers of obese children, 7 focus groups
were comprised of food-insecure (4 groups) and food-secure
(3 groups) participants. While participants in all groups had
anecdotes about overeating in their children, only respondents
in the food-insecure groups described food-hiding, night-time
eating episodes, and binge-type eating behaviors [36]. In an
analysis of middle and high school adolescents who participated in two studies in Minnesota—EAT 2010 (Eating and
Activity in Teens) and Project F-EAT (Families and Eating
and Activity Among Teens)—the prevalence of unhealthy
weight control behaviors was higher among adolescents who
were food-insecure (44.5%) compared to food-secure peers
(37.8%, p < 0.001), after adjusting for parental education,
race/ethnicity, sex, and age [37]. In related analysis of adolescents in Project EAT over time, food insecurity in early/
middle adolescence (EAT-I) predicted increased risk of binge
eating 5 years later during late adolescence/early adulthood
(EAT-II) [38]. This suggests that food insecurity may be associated with disordered eating patterns in food-insecure
children.

Food Insecurity and Obesity in Children
Since the 1990s, evidence in adults—particularly women—
suggests that food insecurity may predispose towards having
overweight or obesity [39–41]. For children, however, the
evidence about the association between food insecurity and
obesity has been mixed. A review published in 2011 identified
20 cross-sectional and five longitudinal studies evaluating the
association between household food security and weight status in children and adolescents in the USA [8]. The majority
(n = 9) showed no association [42–49], with some (n = 5) even
suggesting that children living in food-insecure households
were less likely to have obesity [50–54]. A small number of
studies (n = 6) showed evidence of more weight gain and
higher body mass index (BMI) in food-insecure children compared to food-secure peers [21, 22, 55–58]. Since this review,
new analyses have been added to the mixed literature base. In
a recent study, though there was a higher prevalence of overweight in food-insecure children, this was no longer significant after adjustment for other demographic factors [37].
Adding to the literature base suggesting a positive association,
one study at a weight management clinic found that children
from food-insecure households (N = 822) had higher BMI
percentiles than those from food-secure households [59], and
an analysis from the 2011 Kindergarten Cohort 2011 of the
Early Childhood Longitudinal Study (ECLS) showed that
first-grade food insecurity is an independent risk factor for
longitudinal increases in BMI z-score in first through third
grades [60].

Identifying Food Insecurity in the Clinical
Setting
Pediatric healthcare visits are well suited to screening for
social determinants of health given the frequency of
touchpoints due to vaccinations and anticipatory guidance
at each developmental level [61]. Screening tools for food
security will vary based on the context. The gold-standard
method (USDA Core Food Security Module) is a questionnaire with three stages and a total of up to 18 items
[6]. This is the most comprehensive way to assess whether a household is fully food secure (living with a “high
level of food security”) or if there is “marginal level,”
“low,” or “very low” food security, with these latter two
levels comprising the more general category of “food insecurity.” The length of this tool makes administration in
a clinical setting difficult, and therefore shorter assessment tools have been developed [62, 63]. In 2010, two
items taken from the full questionnaire were validated in a
pediatric setting (N = 30,098 families) as a brief screening
tool with a sensitivity of 97% and a specificity of 83% for
identifying household food insecurity [64]. Dubbed the
“Hunger Vital Sign,”™ these two questions that query
how often the household “worried whether food would
run out before we got money to buy more” and “how
often the food we bought just didn’t last and we didn’t
have money to get more” have been validated across other
high-risk clinical populations, as well [65]. Since then,
this tool has been widely adopted into pediatric clinical
practice given the importance of food insecurity for children’s health outcomes [66].
Screening for food insecurity in clinical settings has led
to a variety of strategies to address this important social
determinant of health. A recent systematic review of interventions to address food insecurity in healthcare settings
(n = 23 studies) documented four categories of approaches:
(1) passive referrals to food resources, (2) active referral to
food resources, (3) provision of food in the clinic, and (4)
provision of food vouchers [67•]. Out of the 9 studies in
pediatric populations, 3 provided passive referrals, 5 provided active referrals, and 1 provided passive referral and
food. The studies of passive referrals documented that interventions to increase screening of food insecurity and referrals to resources were successful. However, the studies
did not assess whether referrals turned into receipt of resources. The studies of active referrals documented that this
approach was successful for supporting families to sign up
for food assistance. One study that provided formula to
mothers with food insecurity demonstrated that this was
effective for improving healthcare utilization. This limited
body of literature supports addressing food insecurity in
healthcare settings and also identifies several important
gaps in evidence to guide practice.
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Considering Food Insecurity in the Context
of Obesity Prevention and Management
Because of the obesity epidemic, lifestyle counseling is an
ever-present cornerstone of outpatient medical care. Pediatric
providers, whether in primary care or in a specialized weight
management setting, all give some kind of nutrition recommendations to their patients and families. Management of pediatric obesity largely focuses on education and improving
self-efficacy to eat better [68]. However, explaining to patients
and caregivers that they need to “eat less calorie-dense junk
foods” and also somehow “eat more fruits and vegetables” can
impart an insensitive tone without some understanding of the
barriers that may be preventing this from happening.
Normalizing the fact that it is “hard to eat healthy on a budget”
can be helpful in brokering more honest conversations with
parents and caregivers and identifying families at higher risk
of household food insecurity. Insecure access to food may not
only affect the quality and quantity of food that someone eats
but may also impact the manner in which they eat it.
Individual encounters with children and adolescents with obesity that are mindful of this dynamic in a non-judgmental way
may uncover whether the patient is engaged in binge-type
eating behaviors that are aggravated by insecure access to
food.
In many instances, the collision between limited finances
and a child’s taste preferences complicates lifestyle counseling
aimed at improving household food shopping. Studies about
taste development suggest that children often refuse a novel
food 8 to 15 times before accepting it [69]. Parents and caregivers with a limited food budget can be risk averse about
spending money on food that might be wasted, preferring
instead to purchase foods that they are certain their child will
eat [70]. Some propose strategies to help parents set on a
course of gradually exposing their children to foods that are
on a “risk ladder” from foods that are inherently quickly accepted by children to ones that are less palatable (e.g., from
sweeter vegetables progressing to bitter ones) [71].
Acknowledging that some parents do not purchase “healthy”
foods out of concern for wasting limited resources rather than
out of mere lack of interest or concern to improve diet is an
example of patient-centered care that carries a higher likelihood of therapeutic success [72].
It is well-known that there is a wide variation in response to
intervention among treatment-seeking adults [73, 74] and adolescents [75] with obesity. There has long been evidence in
adults that low socioeconomic status predicts weight gain over
time [76, 77]. Since 2013, there has been a US-based registry
of 2–18-year-old children enrolled in pediatric weight management programs [78]. Early analyses have examined factors
associated with greater or lesser improvement in weight status,
suggesting that Hispanic race/ethnicity may be associated
with greater improvement, though social determinants of

health such as food insecurity have not yet been evaluated
[79]. It may be that in youth, while food insecurity is not
independently associated with development of obesity above
and beyond poverty itself, it is a factor that makes weight
improvement more challenging.
Knowledge about difficulty with access to food may inform the medical provider’s communication with vulnerable
families, particularly when it comes to recommendations they
make to improve dietary habits. Pediatric weight management
providers are already accustomed to assessing whether patients have disordered eating behaviors; binge eating and
night-time eating behaviors are associated with increased
weight gain and worsened metabolic health [80, 81]. The connections demonstrated thus far between food insecurity and
disordered eating suggest inherent value in identification of
food insecurity in patients seeking treatment for obesity—
screening for food insecurity offers a more complete appraisal
of the barriers faced by patients, regardless of whether or not
food insecurity independently “causes” obesity in children.

Considering Both Food Insecurity and Obesity
in Policy and Advocacy
In some aspects, anti-hunger and obesity advocacy can be at
odds with one another. For example, the Supplemental
Nutrition Assistance Program (SNAP) is the largest federal
nutrition assistance program that provides resources to purchase food for low-income families. SNAP-Ed, a complementary program to SNAP, provides nutrition education to individuals eligible for SNAP, but education alone may not be
enough to address the numerous barriers to healthy food access among SNAP recipients [82]. There are few guidelines
about what foods can or cannot be purchased with SNAP
benefits, resulting in controversies around modifications to
the SNAP food package. Proposals such as providing financial incentives for healthy foods (e.g., fruits and vegetables)
have garnered widespread support [83], but limiting the purchase of sugar-sweetened beverages with SNAP benefits has
been rife with controversy due to concerns around implementation challenges, limited effectiveness in dietary improvement, and potential harms to the dignity of SNAP participants
[84]. Despite this, a majority of SNAP participants have
expressed broad support for proposals that promote healthier
food options, as well as increasing the overall benefit allotment [85–87], which has long been argued to be inadequate to
support a healthy diet [88, 89]. In recent years, the conversation has shifted from improving nutrition policies within
SNAP to protecting the program from fiscal cuts. During the
Trump administration, proposals have attempted to (1) replace
half of SNAP benefits with a box of shelf-stable staple food
items (i.e., Harvest Box), (2) increase work requirements for
“able-bodied” adults without children to remain in the
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program, and (3) eliminate categorical eligibility between
SNAP and other safety net programs for low-income children
and families. These proposals would have made otherwise
eligible households lose their SNAP benefits or drastically
change the foods available to them with SNAP benefits and
resulted in expected increases in food insecurity and magnifying diet-related disparities in an already vulnerable
population.
While administrative and nutrition policies for SNAP continue to be debated, there is evidence in the literature regarding
the impact of nutrition-focused changes made to another federal nutrition assistance program—the Special Supplemental
Assistance Program for Women Infants and Children (WIC).
In 2009, after several decades of having had no changes, WIC
revised their food package to include more fruits and vegetables, a greater focus on whole grains, and a dramatic reduction
in the amount of fruit juice. Analysis of nationally representative data (NHANES) showed that as a result of the revised
WIC package, diet quality scores in US preschool-aged children in WIC households improved, driven largely in part by
increases in greens and beans and whole grains [90]. And an
interrupted time series analysis of national WIC data regarding children 2–4 years showed a reversal in the trend towards
rising obesity after the WIC package change [91].
Furthermore, changes to the WIC package appear to have
led to improvements in access to local store availability of
healthy foods, more broadly, benefitting non-WIC families
as well [92].
Similar to WIC, another federal nutrition assistance program that had substantially changed their nutrition standards
in recent years is the National School Lunch Program. Under
the Healthy Hunger-Free Kids Act of 2010 (HHFKA), changes were made to increase the amount of fruits, vegetables, and
whole grains; lower the fat content of milk; and cap the total
amount of calories and sodium served. A 2017 review of
multiple HHFKA evaluation studies found that multiple children’s dietary behaviors improved as a result of healthier offerings during school lunch, including improved selection of
healthy food, increased consumption of healthy foods, and
minimal food waste [93]. Analysis of NHANES data before
and after HHFKA was implemented found that students’ diet
quality scores increased overall and particularly on days when
school foods were consumed as a result of the improved nutrition standards [94]. And, a recent study using national data
from the National Survey of Children’s Health found that
HHFKA led to a significant decreased risk in obesity for children ages 10–17 living in poverty, due to their higher participation rates in school lunch programs. The authors estimated
that approximately 500,000 fewer children living in poverty
developed obesity as a result of HHFKA, leading to potential
health benefits and economic savings long term [95].
In addition to changes in federal policy, there have also
been important examples from the charitable food system

(e.g., food banks) that show evidence of moving away from
foods that may be high in calories but low in nutritional value.
In a qualitative study (2015 to 2017) with leaders from 30
food banks across the USA, interviews showed that executive
directors had multiple strategies to advance “nutrition-focused
food banking,” including building a healthier food inventory,
enhancing healthy food storage capacity for partnering agencies, nutrition education outreach, and expanding community
partnerships for healthy food distribution (e.g., healthcare locations) [96]. This marks a large shift in attitudes about
“healthy versus unhealthy” foods in the charitable food system since the first food bank in the USA opened in 1967 [97].

Implications of COVID-19 Pandemic
The COVID-19 pandemic is exerting wide and far-reaching
pressure on millions of people across the globe; one aspect of
its impact is specifically with respect to food insecurity. In the
early weeks of the pandemic, a national web-based survey of
low-income US adults in March 2020 found that compared to
peers also < 250% of the federal poverty level, those in foodinsecure households were less able to stock up on 2 weeks of
additional food for their families due to insufficient resources
[98]. In order to collect ongoing data during the pandemic, the
COVID Impact Survey has sampled adults nationwide using
an address-based random survey [99]. The survey consists of
25 questions, with two items querying about household food
security using the 2-item “Hunger Vital Sign” [65]. During the
week of April 20–26, 2020, 34.5% of households with children surveyed were food insecure. Compared to national estimates for March 2020 using the same measure (11.6%), the
rate of food insecurity in late April had already tripled [100•].
Low-income children face particular vulnerabilities with
respect to food insecurity that are magnified with the pandemic. For example, many low-income children depend on meals
provided by schools and child care centers, and wide-spread
school closures exacerbate food insecurity [101, 102]. For
low-income families, this missed access to food resources is
estimated to be a loss of at least $30 of provided food per week
for each child [103]. The true cost is likely even higher, given
the need to spend more effort shopping for this food that is
more costly to families at retail price than the bulk-purchasing
rate which schools are charged [102]. Early strategies have
leaned on applying approaches from the USDA summer feeding program; however, many schools are not accustomed to
delivering food during the summer, and under usual circumstances, summer feeding programs only reach a seventh of the
children who are served with the free and reduced-price meal
program during the school year [104]. One early source of
funding to mitigate the effects of the pandemic has been the
Families First Coronavirus Response Act of 2020, which authorized the expansion of funds administered through SNAP
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to increase aid to families with children who would ordinarily
receive free and reduced-price school meals [105], and the
Coronavirus Aid, Relief and Economic Security (CARES)
Act, which includes $15.5 billion dollars to support increased
demand for SNAP and $8.8 billion dollars for child nutrition
programs, specifically [106].
The novel circumstances that many families find themselves in as a result of the COVID-19 pandemic have important implications for children’s obesity-related lifestyle behaviors. It has been demonstrated that summer vacation is a time
of accelerated weight gain for many [107–109]. The
“Structured Days Hypothesis” refers to how obesogenic behaviors (e.g., excessive snacking, increased screen time) are
normally regulated when children have scheduled routines
compared to lack of structured time during the summer
[110]. School closures are likely to increase children’s risk
of weight gain for the same reasons that weight gain over
the summer is well-documented [111]. An added, unique pressure from COVID-19 is the rational desire for families to stock
up on foods to minimize shopping trips; the increased presence of foods in the home, particularly when they are shelfstable “comfort foods,” is an additional temptation.
Socioeconomic disparities are already well-documented to
limit access to physical activity opportunities for lowincome children compared to their more affluent peers
[112]. Because social distancing requirements narrow the
range of safe places to be active—even public playgrounds
and schoolyard grounds are off-limits—the pandemic only
widens the gap even more.
Lastly, as it has been observed by one of the authors who is
a pediatric obesity specialist, it is worth noting that for a few
low-income children, home confinement has actually led to
improvement in their health-related behaviors, rather than
worsening. For some, because of the increased concerns and
challenges with eating out of the home, there has been a sharp
decline in eating out, with more meals that are prepared at
home. It is known that longer work hours (particularly for
mothers who are paid low wages) can translate to children
needing to rely on more processed and convenience foods
and have more unsupervised time that can lead to unhealthy
behaviors [113]. Because of massive disruption to employment, many parents who would normally be out of the home
working one or more jobs now find themselves at home and
are consequently around and more able to supervise what their
children and adolescents are eating.

Conclusions
Food insecurity and obesity coexist in low-income children
and adolescents in the USA. Programs to address food insecurity in vulnerable patient populations can range in scope
from small, local clinic-based interventions to federal

programs such as the Supplemental Nutrition Assistance
Program (SNAP) that reach millions of Americans. It is too
early to say whether rates of pediatric obesity will increase due
to COVID-19 after the plateau seen in recent years. However,
it is clear that food insecurity has spiked during the pandemic,
and given ongoing downstream effects from levels of unemployment not seen since the Great Depression, this vulnerability will continue for some time. In light of this, strategies to
mitigate food insecurity and pediatric obesity will benefit from
mutual consideration.
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