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Abstract

Food insecurity affects 1 in 8 US households and has clear implications for population health
disparities. We present a person-centered, multilevel framework for understanding how individuals
living in food-insecure households cope with inadequate access to food themselves and within
their households, communities, and broader food system. Many of these coping strategies can have
an adverse impact on health, particularly when the coping strategies are sustained over time; others
may be salutary for health. There exist multiple opportunities for aligning programs and policies
so that they simultaneously support food security and improved diet quality in the interest of
supporting improved health outcomes. Improved access to these programs and policies may reduce
the need to rely on individual- and household-level strategies that may have negative implications
for health across the life course.
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INTRODUCTION

Food insecurity is defined by the US Department of Agriculture as a “household-level
economic and social condition of limited or uncertain access to adequate food” (121). In the
way that it is tracked and measured in the United States, food insecurity refers to the
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inability to afford adequate food, rather than other barriers to access that frequently occur
with food insecurity. These other barriers include physical inability (as from medical
disability) or geographic inability (as from poor neighborhood availability) to access
adequate food. In 2017, 11.8% of US households were food insecure, continuing a decline
from the height of the Great Recession but not yet returning to the baseline prevalence of
approximately 11% seen prior to the recession (37). Recent analyses suggest that those
households that remain food insecure as the economy has recovered have greater depth and
breadth of food insecurity, meaning that the severity of food insecurity is greater and the
duration of food insecurity is longer (7). The sociodemographic characteristics of these
food-insecure households have remained consistent as the economy has changed; data have
shown food insecurity rates higher than the national average for households with children
(particularly households with children under age six years), households headed by a single
adult (particularly if that adult is a woman), adults living alone, non-White households, and
low-income households (37). Across the United States, food insecurity rates are also
particularly high in rural and urban communities (compared with suburban and exurban
communities) and in the South.

The last decade has witnessed increased attention to food insecurity from the public health
and medical communities. This increased attention is demonstrated by the exponential
growth in academic articles (Figure 1). Greater alignment between the antihunger and public
health communities has partially fueled this growth in attention. Historically, these
communities have emphasized different goals. The antihunger community sought to assure
access to adequate calories, while the public health community sought to assure access to
appropriate nutrition. Because interventions designed specifically to meet one of these goals
often exacerbated the other, tensions between the antihunger and public health communities
frequently ran high, and few opportunities for collaboration were identified or exploited.

In recent years, these conflicts have largely resolved owing to two shifts in the way that the
interplay between food insecurity and nutrition is understood. First, increasing evidence
demonstrating that food insecurity is an important risk factor for poor health has made it
virtually incontrovertible that dietary quality, not just calories, is an essential component of
supporting food security. Second, there has been broad recognition that antihunger
interventions can support healthier dietary intake and reduce food insecurity simultaneously
if they are well designed and adequately resourced.

Food insecurity in low- and middle-income countries has historically been conceptualized
differently than food insecurity in the United States and other high-income countries. In the
latter, calories are often cheap and highly accessible, but nutrition is relatively more
expensive and inaccessible, conditions that create simultaneous food insecurity and obesity
(42, 99). Low- and middle-income countries have historically experienced inadequate access
to both calories and nutrition (at least for certain vulnerable subpopulations), creating an
imperative to focus on mal-nourishment and childhood stunting as consequences of
undernutrition and lack of calories (50). Globalization of food economies, however, has
created increasing similarities in the ways that food insecurity is experienced around the
world (87, 94). Insights into how countries such as the United States are simultaneously
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addressing food insecurity and nutrition through programs and policies may therefore
provide a model for addressing challenges that are increasingly being addressed globally.

This manuscript considers three topics critical to addressing food insecurity as a public
health priority. The first is a review of evidence to support associations between food
insecurity and poor health. The second is a person-centered framework for understanding
how individuals living in food-insecure households cope with inadequate access to food
themselves and within their households, communities, and broader food system. Finally, we
explore opportunities for aligning programs and policies so that they simultaneously support
food security and improved diet quality.

FOOD INSECURITY AND POOR HEALTH

A large and growing body of literature reveals food insecurity to be a risk factor for poor
health across the life course. Earlier research focused on associations between food
insecurity and specific micronutrient deficiencies, such as the well-documented association
between food insecurity and iron deficiency anemia among children (47, 93, 111). However,
clinically apparent micronutrient deficiencies are rare consequences of food insecurity in the
United States. In the last decade, more frequent attention has focused on understanding food
insecurity as a risk factor for common metabolic diseases associated with poor dietary
intake. These studies have revealed associations between food insecurity and numerous
chronic conditions, including diabetes mellitus type 2, hypertension, coronary heart disease
and congestive heart failure, dyslipidemia, and chronic kidney disease (63).

Viewed through the lens of food insecurity as a pure manifestation of inadequate access to
calories, the association between food insecurity and diabetes appears paradoxical. This
paradox may be partially understood by attention to a similar relationship observed between
food insecurity and obesity. Indeed, the earliest literature on food insecurity and risk for
chronic disease focused on the development of obesity, the so-called “obesity-hunger
paradox” (11). In general, studies conducted among adult women consistently demonstrate
an association between food insecurity and higher body mass index (BMI), risk of
overweight, and risk of obesity (45). Studies conducted among children and adult men show
less consistent associations between food insecurity and obesity; most studies fail to show
any association at all. These differences may be explained several ways, all of which have
been inadequately explored in the literature. First, patterns of occupational physical activity
are infrequently accounted for in studies that focus on food insecurity among men, but this
physical activity may counterbalance some of the obesogenic effects of poor dietary intake
associated with food insecurity. Similarly, some comorbid conditions more common in men
than women (such as substance abuse) may increase their risk for weight loss in the context
of food insecurity. Second, food insecurity is highly stressful. Differential ways in which
women and men cope with such household stress may increase predisposition for women to
become obese in the context of food insecurity (78). Third, food insecurity during pregnancy
is a risk factor for infants born small-for-gestational-age (5, 28, 67). The growth trajectories
of these children could lag, counterbalancing tendencies for some food-insecure children to
become obese.
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Finally, and perhaps most importantly, existing studies are problematic because the vast
majority of those examining associations between food insecurity and obesity are cross-
sectional. Individuals often cycle through periods of very low food security (the hallmark of
which is decreased calorie consumption), low food security (the hallmark of which is
decreased dietary quality, without changes in calorie consumption), and food security
(during which time individuals with lived experience of food insecurity may overeat to
compensate for past deprivation) (106). Indeed, numerous studies conducted among women
have suggested that it is specifically the experience of low food security (but not very low
food security) that predisposes to obesity (105).

To the extent that the association between food insecurity and obesity is driven by poor
dietary quality in the context of adequate (or superadequate) calories, the association
between low food security and obesity among women appears to make sense. However, this
subtlety can be problematic in cross-sectional studies where a single assessment of food
security status may fail to fully capture an individual’s long-term experiences. The resulting
miscategorization of individuals can bias associations to the null. Nuanced, longitudinal
studies that track both food security and weight over time and are designed to examine the
effects that exposure to food insecurity may have, even after a return to food security, are
sorely needed. However, from the perspective of public health, whether food insecurity and
obesity are causally linked may be less important than the understanding that these two
conditions frequently coexist.

This rich, conceptual understanding of the association between food insecurity and obesity is
important for two reasons. First, it provides a preliminary understanding of how the
apparently paradoxical relationship between food insecurity and diabetes (or other chronic
diseases) may be understood. That is, temporal variability in adequate access to calories and
healthy food alternatives may result in an individual being at increased risk for diabetes long
term, even if in a particular moment in time that same individual is unable to afford adequate
food to maintain caloric needs (48). Second, it calls attention to the critical need to
understand food insecurity as a predisposing factor for both lack of adequate nutrition and
lack of adequate calories, conditions which can exist simultaneously or consecutively. The
alignment between public health and antihunger communities on the need to support food
security using interventions that can increase access to both nutrition and calories makes
sense in this framework.

Food insecurity is highly associated with health among children as well (62); food-insecure
children generally experience 2—4 times as many health problems as do other children within
the same income bracket (40). These health problems are broad and include iron deficiency
anemia, frequent infections (upper respiratory infections, ear infections), nonspecific
symptoms (headaches, abdominal pain), lower bone mineral density, and poorer overall
health status (63). Food insecurity among children is also associated with higher utilization
of health care services, including hospitalizations and mental health care (2, 41). An area of
increasingly important research is understanding the extent to which food insecurity impacts
educational outcomes, through impaired cognitive function, physical and mental disability,
and challenging classroom behaviors (2, 72). Limited educational attainment has
downstream implications for public health as well (109).
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Similarly, food insecurity among adults is associated with a broad range of health
conditions, some of which are associated with dietary intake and some of which are not. To
understand conceptually the links between food insecurity and heterogeneous poor health
outcomes, it is critical to recognize that food insecurity likely acts as a risk factor for poor
health, but also that poor health—Dby increasing out-of-pocket health care expenditures and
reducing capacity for maintaining employment—acts as a risk factor for food insecurity
(Figure 2).

Researchers have now explored each of these pathways, some superficially and others in
greater depth. Chronic disease burden and food insecurity have been linked in multiple
studies (63, 71, 108). In one study, as severity of food insecurity increased the prevalence of
chronic disease increased from 37% to 53%, after adjusting for other demographic and
socioeconomic factors (59). Each of the individual-level coping strategies for food insecurity
described in the next section can divert cognitive bandwidth from other priorities and
activities, including parenting children, obtaining or maintaining employment, and fulfilling
basic health needs. Food insecurity also has an important psychological dimension. The
insecurity aspect is highly aversive and associated with increased depressive and anxiety
symptoms (31). This stress may both lead to physiologic changes (e.g., increased allostatic
load) and further reduce cognitive bandwidth and motivation, in turn undermining efforts at
behavior change or disease self-management (15, 69). These psychological dimensions may
persist long after periods of food inadequacy resolve (112). Adults who experienced food
shortages as children sometimes describe lifelong patterns of disordered eating practice,
such as bingeing when food is available or food hoarding (91).

Across multiple studies in diverse clinical and nonclinical contexts and different disease
states, food-insecure adults with chronic illness also demonstrate worse disease control than
do food-secure adults with chronic illness, increasing their risk of disease complications. For
example, food-insecure individuals with diabetes show poorer control of their blood sugar
(17, 19, 20, 84, 107), and food-insecure individuals with HIVV/AIDS show poorer viral
suppression (1). These findings may be partially attributable to the need to delay medication
refills in order to afford food [known as cost-related medication underuse (or nonadherence)
(21, 66)]. Chronic disease also increases out-of-pocket medical expenditures in the United
States for most households. Consider diabetes, for example. Mean individual out-of-pocket
health care expenditures associated with diabetes average almost $1,400 annually in the
United States (110). Diabetes is also associated with absenteeism from work (6, 120).
Increased household expenditures and decreased employment have clear economic
consequences for the household (32, 54), further increasing the risk of food insecurity. It is
clear, therefore, that food insecurity increases one’s risk of chronic disease and that chronic
disease increases one’s risk of food insecurity.

There has been recent interest in the possibility that the effect of food insecurity on poor
health outcomes may manifest in a very short timeframe, a timeframe that would be relevant
for health care payors in addition to public health and health care practitioners (12). For
example, administrative data on hospital admissions for low blood sugar (hypoglycemia)
suggest that admissions are 27% higher during the last week of the month compared with the
first week of the month in low-income populations (106). This observation is attributed to
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the tendency of low-income households to exhaust food budgets at the end of the month,
resulting in lower food intake and increased risk of hypoglycemia among individuals with
diabetes. These hospital admissions are costly. According to one estimate, eliminating this
end-of-month increase in hospital admissions for hypoglycemia would be expected to avert
approximately $54.1 million per year in emergency department and inpatient hospitalization
costs for nonelderly, commercially insured adults alone (12).

Other studies in the United States and Canada have shown that adults in food-insecure
households have higher health care utilization and costs compared with food-secure
households (16, 24, 81, 117). These studies have prompted interest in understanding the
accumulation of health care costs associated with food insecurity. A recent study used
nationally representative sampling to determine annual health care expenditures in the 24
months after assessing the food security status of an individual’s household. The study found
that mean health care expenditures were $1,863 higher annually for food-insecure adults
compared with food-secure adults, resulting in an estimated cost of $77.5 billion to the
health care sector associated with adult food insecurity (16).

MULTILEVEL STRATEGIES THAT INDIVIDUALS USE TO COPE WITH FOOD
INSECURITY

The experience of food insecurity is an individual one shared with members of the
household. Understanding the range of coping strategies that may be salient to an
individual’s health requires understanding the landscape of support for food security from
the perspective of one with lived experience of food insecurity. While many food security
frameworks illustrate the primary importance of external resources, such as the
Supplemental Nutrition Assistance Program (SNAP) and the charitable feeding system, as
primary coping strategies for food insecurity, many individuals access these external
resources only after calling upon multiple coping strategies. For organizational purposes, we
present a framework for how individuals cope with food insecurity by calling upon resources
at the individual, household, community, and systems levels (Figure 3). Some of these
coping strategies are likely to worsen health, whereas others may prove salutary. The
strategies described in this framework are often complex and, in many cases, may overlap or
cross levels. Nonetheless, this simplified framework can help identify opportunities for
public health interventions that seek to support individuals in coping with food insecurity in
ways that promote health rather than worsen it.

Individual Strategies

Food-insecure adults often rely on their own resources or the resources of their household as
an initial strategy for addressing an acute shortage of money for food. Most individual-level
strategies involve alterations of behavior. These alterations can include restricting the range
of foods consumed, preferentially choosing cheaper foods, and reducing overall food
consumption. Although measurement of dietary intake is notoriously challenging, systematic
reviews suggest that food insecurity is associated with poorer dietary quality among both
adults and children (65), likely because energy-dense, nutritionally poor foods (such as
refined grains, saturated fats, and highly processed foods with high sodium content) are
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cheaper on a per-calorie basis than are whole grains, fresh fruits and vegetables, and lean
proteins (42). Reduced overall consumption is observed, particularly among mothers, at the
end of the month when food budgets are most likely to be exhausted or during other income
shocks (25). In addition to decreased calorie intake, carbohydrate, micronutrient, and fruit
and vegetable intake may also decrease over the course of the month (118). Because of its
acute attendant health risks, a particularly concerning coping strategy for lack of food is
consuming items that would not otherwise be eaten, such as spoiled food.

Individual-level strategies often include focusing additional time and mental effort on the
logistics of obtaining food and strategies for accessing other resources available at the level
of the household, community, and food system. Individuals seek to find additional food or
financial resources for food through secondary employment, gray-market income
opportunities, or even risky behaviors (46). Examples of such risky behaviors with particular
public health implications include engaging in sexual activity (particularly among adolescent
girls) or petty crime in anticipation of being offered food by sexual partners or the justice
system (95, 122).

Each of these individual-level strategies serves an important purpose in the immediate term:
to maintain caloric needs and escape the physical sensation of hunger. However, particularly
when sustained over years or decades, these strategies may also be maladaptive and increase
risk for poor health. Leveraging resources available at the household, community, and food
system levels may diminish the need to rely on these individual-level strategies.

Household Strategies

In contrast to individual strategies, household strategies for addressing food insecurity can
compromise or promote health. Health-compromising strategies include relying on
convenience options such as fast food, which can offer extremely high-calorie content for
very little money, or delaying purchases of other necessities, such as medications and
hygiene products, in order to afford food (102). “Making ends meet” by accessing other
financial resources, such as tapping into savings accounts, selling or pawning items, or
obtaining short-term loans, may not be immediately detrimental but can have downstream
implications for household debt and health (85, 115). Other household-level strategies are
implemented when purchasing groceries: using coupons, shopping at multiple stores to take
advantage of the best prices, or buying product in bulk. These strategies can be either health
promoting or health compromising, depending on how they are operationalized and the
environments in which they are implemented. In some cases, outside influences on
household spending contribute to making these strategies less health promoting. For
example, grocery store coupons may be less frequently available for healthy food options
(70, 79, 83), making these foods seem even further out of reach for food-insecure
households.

Parents generally attempt to shield their children from acute fluctuations in dietary intake
related to the inability to afford food. A strategy of prioritizing young household members
for food can only partially protect children. It is instructive that even children in households
with marginal food security, for whom neither the quality nor quantity of food is thought to
be impacted, suffer worse health outcomes than do children in food-secure households (39).
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These poorer outcomes may be related to reverse causation (that is, the poor health of the
children is the cause of the food insecurity, rather than the food insecurity being the cause of
the children’s poor health), the socioeconomic circumstances that led to marginal food
security, the toxic nature of household stress associated with food insecurity, or the
psychological impact of food insecurity on children (75). Although parents often report that
their children are fully shielded from food insecurity, children in these same households
report an acute awareness of household need and their own strategies (often hidden from
their parents) to alleviate that need (53). Strategies described by children and adolescents
include eating less than desired in order to save food for household adults or siblings,
strategizing opportunities to eat with family or friends in order to alleviate the pressure for
food at home, finding a job, or risky behaviors (such as shoplifting) (53, 95).

Because household-level interventions naturally consider the way food is shared within a
household and because they offer the potential for multigenerational benefits, household-
level interventions are likely to be useful tools for improving public health related to food
security. Strategies that generate greater financial resources for food within the household
may reduce the pressure to buy the cheapest foods (often fast food or calorically dense but
nutritionally poor food) and reduce the need for household children and adolescents to
contribute to the need to meet household food requirements.

Community Strategies

Individuals in food-insecure households often must seek resources from outside the
household, particularly after individual- and household-level coping strategies have been
strained or exhausted. Local communities offer both informal and formal strategies. Informal
strategies include seeking support from friends and family, in the form of either money or
food. Parents may send children to a friend’s or relative’s home for dinner, churches or other
places of congregation may offer free spaghetti dinners, or individuals may ask for help from
other community members (38). Thus, social cohesion and the availability of resources at
the community level may be important elements of the capacity of the community to
informally support its food-insecure members (82).

The charitable feeding system provides a more formal system for providing free food across
the United States, creating a secondary food market that exists in parallel to the retail
grocery system. Food banks across the United States source free and low-cost foods in
enormous quantities from food growers, manufacturers, wholesalers, and retailers;
warehouse that food; and distribute it to food pantries and other meal programs. Food
pantries are generally community agencies that partner with the food bank to provide food
directly to food-insecure households. These pantries and meal programs may be located in
churches and other places of worship, community centers, schools, shelters, and other
community locations that reach vulnerable households.

Recently, local communities—sometimes with the support of federal funding—have
developed their own formal programs to support food-insecure households in augmenting
their food budgets. These community programs have generally taken the form of vouchers
redeemable for food. Most frequently, these vouchers are provided for a short period of time
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to incentivize (not fully subsidize) purchases of fruits and vegetables at local farmer’s
markets, although—as with all local programming—much heterogeneity exists (26).

Other community programs exist to fill additional nutritional needs, such as providing food
for frail and homebound adults who need cooking support, but may simultaneously address
food insecurity. This programming is sometimes divided into home-delivered meal
programs, which generally offer precooked meals with limited customization options, and
medically tailored meal programs, which generally offer precooked meals customized for
specific dietary needs associated with chronic illness (such as HIV, diabetes, or cancer). The
overlap between these two kinds of programming is substantial, and their continued
separation into different organizations is largely an artifact of how community agencies
designed to fill specific community needs were founded and have evolved.

Accessing formal resources for food at the levels of both the community and the broader
food system can be complex for an individual. For example, even with dozens of food
pantries available in a community, an individual may need to navigate the eligibility criteria
for each one, the ability to find transportation to and from each location, limited hours of
operation, and how those hours may conflict with other commitments such as child care and
employment. Individuals may not be aware that they qualify for home-delivered meals; if
they do qualify, whether they should be accessing home-delivered meal programs or
medically tailored meal programs; and how to obtain a referral for such programs. To take
advantage of this complex web of community resources, community-level support from a
social worker, community health worker, health care provider, or case manager is often
necessary (8, 113). To the extent that these navigators are knowledgeable about local
community resources, they may be well positioned to support households in accessing
services that provide the greatest support for both food security and nutrition (58).

Policies and Systems Strategies

Thirteen federal nutrition programs represent the largest effort to improve food security in
the United States (96). SNAP is by far the largest of the federal nutrition programs; the
Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) and the
National School Lunch Program represent the next two largest. Together, the 13 programs
represent ~$100 billion in annual nutrition assistance. Strong evidence indicates that SNAP
substantially reduces the rate of food insecurity (80, 89, 97). However, more than half of
households receiving SNAP benefits still report being food insecure. Two phenomena
contribute to this startlingly high rate of food insecurity among households receiving SNAP
benefits. The first is that households self-select into the SNAP program. As already noted,
households often do not access SNAP benefits until they have exhausted other coping
strategies. Therefore, the most food-insecure households are the most likely to enroll in
SNAP. Second, SNAP benefit levels are often not adequate to lift a household over the
threshold from food insecurity to food security, even though they may be adequate to reduce
the depth and breadth of food insecurity. In a typical household receiving SNAP benefits, for
example, 80% of benefits are exhausted by the second week of the month (51).

Because household resources are fungible (i.e., money can easily be moved from one bucket
of the household budget to another), participation in other social safety-net programs may
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also support food security. Households derive financial protection from health insurance,
support with utility expenses as provided by LIHEAP (the Low Income Home Energy
Assistance Program), and Temporary Assistance for Needy Families. Households that can
take advantage of tax policies such as the Earned Income Tax Credit can support their food
security by offsetting the relatively larger share of household income spent on food by those
with lower incomes (98). Finally, labor policy such as minimum wage laws and overtime
regulations may help support food security, although these areas are controversial and
inadequately studied. State-level policies that impact implementation of federal nutrition
programs, the tax burden on the lowest-income households, housing costs, and labor markets
are also clearly associated with food security rates (9).

The degree to which individuals rely on each of these individual, household, community, and
systems supports for food security depends on their local availability or accessibility and
cultural acceptance. For example, policies that make enrollment in federal nutrition
programs easier are associated with increased enrollment rates, communities without access
to food pantries (such as many rural communities) cannot rely on the charitable food system
as a coping strategy, and generational and cultural differences in preferred strategies can
affect how families address food insecurity (10, 29).

INTERVENTION OPPORTUNITIES THAT ALIGN ANTIHUNGER AND
NUTRITION GOALS

The clarity of association between food insecurity and poor health has prompted increased
interest in understanding the extent to which interventions can simultaneously support an
individual’s food security and health. Over the last decade, it has become clear that multiple
interventions may be able to do both and that these interventions are clustered primarily at
the level of community resources and nutrition policy (4).

Numerous interventions in the community setting are gathering momentum, with varied
levels of evidence to support their impact on improved dietary intake or food security. For
example, early studies of medically tailored meals for frail, homebound, and/or chronically
ill adults suggest that these programs may simultaneously improve food security, disease
self-management, intermediate health outcomes, and utilization of health care services (23,
92). These programs may be able to achieve these diverse goals by providing a relatively
large dose of food addressing multiple barriers to healthy dietary intake: challenges with
food preparation and food access, inconvenience, taste preferences for less healthy food, and
affordability of healthy food. Community efforts are currently under way to classify such
programs, under specific circumstances, as billable services so that they may be supported
by the health care sector (124).

Other examples of emerging community programs that simultaneously support healthier
dietary intake and food security occur in food bank settings. Food banks increasingly see
their role as not only ending hunger in their communities but also supporting healthier
dietary intake to reduce health disparities that disproportionately impact their clients (123).
Strategies in place at food bank settings exist along a continuum and include setting
operating goals for healthy food sourcing; formal or informal policies to accept any food
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donations but restrict food bank purchases to healthy foods; and policies to restrict or
eliminate the distribution of specific foods, such as sugar-sweetened beverages or junk
foods.

Multiple studies show that food pantry clients are interested in receiving healthier foods at
the pantry (27, 30). Historically, food pantries offered a box of nonperishable staple food
items. Contemporary food pantries often look very different. Perishable food items are often
available, including fresh fruits and vegetables, dairy items, and protein. Rather than picking
up a preselected box of items, clients can often “shop” at the pantry to choose desired food
items. This shift in the way food pantries provide food has created opportunities to use
behavioral economics principles to encourage the selection of healthier baskets of goods
from choice pantries (125). The reorganization of these food pantries may include fruits and
vegetables attractively displayed in full baskets, healthy food options displayed in large
quantities at eye level and in multiple places, and unhealthy food options displayed in lower
quantities. Preliminary data suggest that these interventions can have a positive impact on
client choices in the food pantry setting, just as they can in settings such as school cafeterias
and grocery stores, although further studies must be done to confirm these results (126).

Broadscale implementation of voucher and incentive programs for subsidizing the costs of
healthier foods, such as fruits and vegetables, is relatively new. However, evidence is
beginning to emerge that these programs can support food security and healthier dietary
intake. The randomized Healthy Incentives Program offered a 30% incentive for fruit and
vegetable purchases made with SNAP benefits. Although the individual-level impact on
dietary intake was modest, the benefits observed could have a large population health impact
if the intervention impact can be sustained (14, 33). Voucher programs since that trial have
been designed to optimize their impact on dietary health. Other randomized and
observational studies support the potential of such programs to improve food security and
health outcomes.

An additional line of research has focused on increasing the healthfulness of options
available for purchase at the grocery store, in addition to nudging individual behavior toward
the purchase of these options. These studies provide frameworks for approaches that can
make healthful food more accessible (44, 73).

Another growing area of intervention has been linkage programs based in health care
settings, which have grown out of the hypothesis that supporting food security, and helping
individuals meet other basic needs, can provide health systems with a mechanism to improve
population health (3, 55, 56, 58). These programs generally include screening patients for
food insecurity at the clinic or hospital using a brief clinical screening tool such as the
Hunger Vital Sign® (61, 64). Efforts are then made to link food-insecure patients with
community resources or federal nutrition programs. Linking methods can include light touch
interventions (such as providing information on operating hours and phone numbers of
community food pantries) to more intensive navigation by volunteers, community health
workers, social workers, or case managers (8). In some regions, the complexity of these
referrals has prompted the creation of formal programs to support health care systems in
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these referral processes (119). Hunger Free Colorado is an example of such a program (113,
119).

Early results show these linkage programs may hold promise for improving health
outcomes, with one study finding clinically important reductions in blood pressure and
cholesterol in adult primary care patients (18). Other work in prenatal and pediatric settings
has also shown benefit (57, 88). The Accountable Health Communities Model from the
Centers for Medicare and Medicaid Services is an ongoing large-scale test of this approach
(4). Notably, many linkage programs attempt to address not only food insecurity, but other
commonly co-occurring needs such as housing or transportation issues as well.

The recent passage of sugar-sweetened beverage taxes in multiple municipalities in the
United States suggests another potential strategy for simultaneously supporting food security
and dietary quality. The greatest reductions in sugar-sweetened beverage intake observed as
a result of taxation occur in lower-income households (35, 49). To the extent that these
sugar-sweetened beverages are not substituted with other unhealthy beverages, they can
simultaneously support both lower food costs and better dietary intake. In addition, revenue
generated from such taxes is frequently targeted toward supporting the needs of low-income
communities in nutrition and physical activity behaviors and food security (114).

Finally, substantial evidence has shown that federal nutrition programs have an important
role to play in supporting both food security and dietary intake. For example, WIC supports
children’s health in multiple dimensions, including lower infant mortality rates, healthier
infant feeding practices (36, 52), increased micronutrients (especially iron, leading to a
decreased risk of iron deficiency anemia) (36), and improved school performance. At the
same time, WIC likely reduces food insecurity among households with children (77).

As described earlier, SNAP is highly effective at reducing food insecurity. Recent evidence
also suggests that SNAP, though not designed as a health-promotion program, may also
improve health (86). Individuals of all ages receiving SNAP benefits are more likely to
report excellent or very good health (after adjusting for other characteristics), compared with
low-income nonparticipants in SNAP, and decreased psychological distress (90); pregnant
women receiving SNAP benefits have improved birth outcomes and their babies have better
health outcomes as they grow (5, 68); and older adults receiving SNAP benefits are less
likely to put off paying for medications because of cost and more likely to avoid
hospitalizations and maintain independence in the community (60, 68, 74, 76, 86, 101, 116).
Although numerous studies have shown associations between SNAP and obesity, well-
conducted studies consistently demonstrate that SNAP does not cause obesity; rather, it is
likely that more obese populations are more likely to enroll in SNAP (100). SNAP is also
associated with a reduction in health care costs; low-income adults who participate in SNAP
incur an average of $1,400 per year less in health care expenditures compared with matched
nonparticipants (22). For adults with chronic disease, the cost savings associated with SNAP
benefits may be even higher. Thus, a program that is proven to reduce food insecurity is also
likely to support improved health.

Annu Rev Public Health. Author manuscript; available in PMC 2020 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Seligman and Berkowitz Page 13

Although policy changes could increase the extent to which SNAP benefits can support
healthy dietary behaviors (13), strong concerns persist on the part of the antihunger
community that such changes—such as restricting purchases of sugar-sweetened beverages
—could increase program stigma, decrease ease of operations, reduce public support for the
program, and thus weaken SNAP (34, 43), which would ultimately increase food insecurity
rates. Thus, opportunities to leverage SNAP for health promotion may be tempered by long-
held tensions between improving food access and improving food quality (103, 104).

CONCLUSIONS

Individuals living in food-insecure households engage many coping strategies to meet their
food needs. Maintenance of some of these coping strategies over long durations decreases
health and increases health care expenditures. Close attention to these coping strategies and
their potential to support or undermine healthy behaviors suggests areas of intervention
(often policy-oriented) that may be particularly impactful by supporting food security and
better health outcomes simultaneously. Evidence already suggests that some of these
interventions, such as medically tailored meals, healthier food pantries, SNAP, and WIC, can
do just that.
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SUMMARY POINTS

1 Food insecurity is common and associated with a wide range of poor health
outcomes across the life course.

2. Studies with longitudinal designs and a specific focus on understanding how
food insecurity leads to poor health are needed.

3. Coping strategies used to address food insecurity at the level of the individual,
household, community, and broader food system may have positive or
negative implications for health outcomes.

4. There exist household-, community-, and policy-level opportunities to align
antihunger and public health goals.
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Figurel.
Rising medical and public health interest in food insecurity.
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{}

Increased health care
expenditures and
reduced employment
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Poor disease control
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disease complications

Figure 2.

Coping strategies reduce
capacity for disease
self-management

Relevant coping strategies include:

- Eating low-cost and highly filling
(generally unhealthy) foods

- Concentrating intake on a small
variety of foods

« Responding to fluctuations in food
availability by bingeing and fasting
« Avoiding food waste

- Increasing cognitive attention to
obtaining food

These strategies are adaptive in the short
run for preventing the physical sensation
of hunger, but can be maladaptive when
sustained.

Interwoven pathways connecting food insecurity and poor health.
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« Shifts in dietary intake toward less expensive (generally less
healthy) foods

« Skipping meals or cutting size of meals
- Binge eating when food is available
« Eating low-quality food (expired or spoiled)

- Increased cognitive attention focused on strategies to access food

Individual

- Finding additional employment (formal or informal economies)

« High-risk behaviors performed in order to access food: high-risk
sexual activity, petty crime, etc.

Policies

and systems

« Household budget shifts—trade-offs between food and other
necessities (e.g., education, medications, hygiene products,
transportation, rent, etc.)

- Cost-saving strategies at grocery store: coupons, sale products,
damaged products, food budgeting, bulk purchasing, buying
inexpensive items

« Relying on fast food

« Allowing certain household members, often children, priority
access to food

Household

« Growing food or hunting

« Accessing other financial resources, such as savings accounts or
payday loans

« Keeping a food supply or stash

« Informal support from friends and family, either for food or money

« Charitable feeding system: food pantries, free dining rooms (e.g.,
soup kitchens), local food voucher programs

- Attendance at community events that provide food

« Support from health care provider, social worker, community
health worker, or case manager to navigate a system of
community support

Community

« Enrollment in federal nutrition programs: SNAP, WIC, National
School Lunch Program and School Breakfast Program, etc.

« Enrollment in other social programs to free up resources for food:
Medicaid, LIHEAP, TANF, pharmacy assistance programs

Policies
and systems

Figure 3.
Food-insecure individuals draw on resources at the individual, household, community, and

systems levels. Abbreviations: LIHEAP, Low Income Home Energy Assistance Program;
SNAP, Supplemental Nutrition Assistance Program; TANF, Temporary Assistance for Needy
Families; WIC, Special Supplemental Nutrition Program for Women, Infants, and Children.
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