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ABSTRACT

During the past decade, rates of food insecurity and obe-
sity have risen, and an association has been made be-
tween these two seemingly paradoxical states. Although
this relationship has not been repeatedly seen in men,
research suggests a correlation in women. Studies have
not been able to consistently show a relationship in chil-
dren, because findings differ based on age, race/ethnicity,
household income, and sex. Several proposed hypotheses
explain why a correlation between food insecurity and
obesity exists in adults—especially women—but not in
children. This review proposes a conceptual framework
linking the Food Stamp Program and other coping strat-
egies to the food insecurity—obesity relationship. This
link has implications for Food Stamp Program policy
changes, welfare reform, and poverty prevention.
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/7% besity is one of the most significant public health
[ crises in the United States today. During the past
"4 30 years, the prevalence of adult obesity (body mass
index [BMI; calculated as kg/m?] =30) has doubled from
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15.0% to 32.2% (1,2). Trends in children have shown an
even more dramatic increase during this time: the over-
weight prevalence (BMI =95th percentile for age) has
nearly tripled in children aged 6 to 11 years (6.5% to
18.8%) and has more than tripled in adolescents aged 12
to 19 years (5.0% to 17.4%) (2,3). The most recent na-
tional data show no signs that these prevalence rates are
decreasing (2).

Along with the rise in obesity, there has been a signif-
icant, though much less dramatic, increase in the number
of food-insecure Americans since 1999 (4). Food insecu-
rity, as defined by the Life Sciences Research Office,
exists “whenever the availability of nutritionally ade-
quate and safe foods or the ability to acquire acceptable
foods in socially acceptable ways is limited or uncertain”
(5). Food insecurity may or may not be accompanied by
hunger, the “uneasy or painful sensation caused by a lack
of food” (5). The most severe form of food insecurity is
defined as households where children are experiencing
reduced food intake and hunger (6). In 2004, 8% of house-
holds in the United States experienced food insecurity
without hunger at some time during the year, and an
additional 4% experienced food insecurity with hunger.
Of the households with children (about one third of all
households), 17% were food insecure without child hun-
ger, whereas <1% were food insecure with child hunger
(4). It should be noted here that the term food insuffi-
ciency is commonly used interchangeably with food inse-
curity. However, food insufficiency is defined as “inade-
quacy in the amount of food intake because of a lack of
money or resources that provide access to enough food”
(7). Thus, food insecurity is a broader term that encom-
passes food insufficiency, as well as psychological and
qualitative aspects of food supply and intake (7).

Ever since Dietz (8) proposed a relationship between
hunger and obesity in 1995, there has been increasing
discussion regarding a correlation between weight status
and food insecurity. Such an association seems paradox-
ical; whereas food insecurity results from inadequate eco-
nomic resources to purchase food, obesity is a conse-
quence of overconsumption (8,9). In addition, because the
majority of food-insecure households receive assistance
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from one or more federal food assistance programs (4),
there has been speculation that these programs, specifi-
cally the Food Stamp Program, may play a role in this
obesity—food insecurity paradox (9).

The Food Stamp Program is a federally funded entitle-
ment program for low-income individuals that provides
electronic benefit cards to be used for the purchase of food
items (10). To be eligible for food stamps, a household
without an elderly or disabled member must have a
monthly gross income at or below 130% of the federal
poverty guideline (11) (in 2005, this figure was $2,096 per
month for a family of four in the continental United
States, based on the 2005 annual poverty guideline of
$19,350 [12]). The federal poverty guideline is based on
the Thrifty Food Plan, a market basket of food that serves
as a national standard for a nutritionally balanced diet at
low cost. In addition, the cost of the Thrifty Food Plan is
used to determine maximum food stamp allotments, with
an average benefit of about $86 per person, per month (4).

It was our intent to examine the current literature
regarding the obesity—food insecurity paradox in noneld-
erly adults and children in the United States, as well as
hypothesize about the role that the Food Stamp Program
may play. We also propose a conceptual framework re-
garding the Food Stamp Program in the relationship
between food insecurity and obesity.

MATERIALS AND METHODS

Articles published from 1990 through February 2006
were located by searching the scientific on-line databases
PubMed and the Cumulative Index to Nursing and Allied
Health Literature, and the online publications of the Eco-
nomic Research Service and Center for Nutrition Policy
and Promotion of the US Department of Agriculture
(USDA). Keywords used were obesity, overweight, food
security, food insecurity, food insufficiency, hunger, Food
Stamp Program, social programs, low income, adults, ad-
olescents, and children. Every attempt was made to in-
clude articles published in peer-reviewed journals. How-
ever, literature from sources such as government
agencies and hunger research organizations was also in-
cluded. Studies performed outside of the United States
were excluded. In addition, as a result of limited prior
literature and insufficient data, articles describing older
adult populations and other food assistance programs (ie,
Special Supplemental Nutrition Program for Women, In-
fants, and Children and the National School Lunch Pro-
gram) were excluded from this review.

RESULTS AND DISCUSSION

The Table presents pertinent information from the stud-
ies we reviewed, including details on the subjects, the
food insecurity measurement tool used, how the authors
defined overweight and obesity, and significant findings.

Food Insecurity and Obesity in Nonelderly Adults

Two studies tested the relationship between obesity and
food insecurity using the Behavioral Risk Factor Surveil-
lance System (BRFSS), a cross-sectional telephone sur-
vey. The BRFSS has an optional module called the Social
Context Module, which defines food insecurity as an af-

firmative answer to the question, “In the past 30 days,
have you been concerned about having enough food for
you or your family?” Height and weight status was self-
reported and BMI was calculated to determine the degree
of overweight/obesity (13,14). Laraia and colleagues (13)
analyzed the 1999 BRFSS data for Louisiana (N=1,667)
and New York (N=2,641), including men and women
aged 18 years and older. Initially, the association be-
tween concern about enough food and morbid obesity
(BMI =35), compared to all other BMI categories, showed
a relative risk of 2.20 (95% confidence interval [CI] 1.24 to
3.90) for Louisiana and a relative risk of 2.23 (95% CI
1.30 to 3.84) for New York. However, after controlling for
race/ethnicity, education, income, marital status, and
general health, the extent of this association became non-
significant in both states. Sex did not seem to modify the
relationship between morbid obesity and concern about
enough food in this study. However, using the 1995-1999
BRFSS from Washington State (N=17,371 men and
women aged =18 years), VanEenwyk and Sabel (14)
found that persons reporting concern about food security
were more likely to be obese (BMI >30) than those who
did not report food-security concerns (adjusted odds ratio
[OR] 1.29, 95% CI 1.04 to 1.83), after controlling for
income and education. The results were not analyzed by
sex, although it is noted that female responders were
more likely to be obese than male responders in this
study.

In an analysis of the 1988-1994 National Health and
Nutrition Examination Survey (NHANES III), Basiotis
and colleagues (15) selected a cross-sectional sample of
women aged 19 to 55 years who did not live alone
(N=5,241). The NHANES III survey measured food in-
sufficiency by determining the number of respondents
who reported that their households sometimes or often
did not have enough to eat. Heights and weights were
measured by researchers (15,16). Their results showed a
significant relationship between food insufficiency and
overweight status (BMI =25), although no significant
differences were seen between women in food-sufficient
and food-insufficient households in terms of being obese
(BMI =30). However, a review of NHANES III data for
adults aged 18 to 64 years (N=11,853) by Bhattacharya
and colleagues (16) did reveal a relationship between
self-reported food insecurity and obesity (BMI =30)
among whites and Hispanics, but not African Americans.

A study by Townsend and colleagues (9) used cross-
sectional data from the 1994-1996 Continuing Survey of
Food Intakes by Individuals to generate a sample of 4,537
women and 5,004 men aged 20 years or older. The Con-
tinuing Survey of Food Intakes by Individuals survey
used self-reported heights and weights and determined
food insecurity based on the response to the question,
“Which of the following statements best describes the
food eaten in your household in the past 3 months?”
Response options were: enough of the kinds of food we
want to eat (no food insecurity); enough but not always
the kinds of food we want to eat (mild insecurity); some-
times not enough to eat (moderate insecurity); or often
not enough to eat (severe insecurity).

For women, analysis of the data showed a significant
relationship (P<0.0001) between food insecurity and
overweight status (BMI >27.3), and further tests showed
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that food insecurity continued to be a significant predictor
of overweight status, even after adjusting for socioeco-
nomie, demographic, government assistance, environ-
ment, and lifestyle variables (P<<0.01, effect size data not
included in original article). Excluding those women with
severe food insecurity, the prevalence of overweight in
women increased as the severity of food insecurity in-
creased, from food security, to mild food insecurity, to
moderate food insecurity. However, the differences be-
tween the food insecurity categories were not signifi-
cantly different from each other. Only mild food insecu-
rity was positively and significantly associated with
overweight status in women after controlling for socioeco-
nomic and demographic variables [OR 1.3, 95% CI 1.08 to
1.52, P=0.005]. Thus the risk of overweight did not in-
crease with increasing severity of food insecurity in this
sample of women. Still, food insecurity was not found to
be related to overweight status (BMI >27.8) in men (9),
indicating a differential sex relationship.

Olson (17) selected a cross-sectional sample of 193
women, aged 20 to 39 years with children living at home,
from a rural county in upstate New York. Using the
Radimer/Cornell measure to classify food security status,
households were classified into one of four food insecurity
groups (in order of increasing severity: food secure,
household insecure, individual/adult insecure, and child
hunger). Heights and weights were measured by re-
searchers and BMIs were calculated, with obesity defined
as a BMI >29. The results indicated that women in the
household food-insecure group were significantly heavier
than women in food-secure households (P<0.05). Even
after controlling for height, income level, education level,
single parent status, and employment status, women in
the household food-insecure group were still an average
of two BMI units heavier than women in households that
were food secure (P=0.06). However, women in house-
holds with individual food insecurity or child hunger did
not differ in BMI from women in food-secure households.
It appears that the least severe level of food insecurity
(household level) was the most strongly related to BMI in
this study. Because BMI did not increase with increasing
severity of food insecurity in this sample, these results
support the findings of Townsend and colleagues (9).

Adams and colleagues (18) used a cross-sectional sam-
ple of California women aged 18 years or older (N=8,169)
from the 1998-1999 California Women's Health Survey.
Heights and weights were self-reported and food insecu-
rity was evaluated using adapted questions from the
USDA Household Food Security Survey. Food security
status was categorized into three levels of increasing
severity: food security, food insecurity without hunger,
and food insecurity with hunger. Women were stratified
by race/ethnicity into one of two groups: non-Hispanic
white or Asian, African American, and Hispanic.

After controlling for income, race/ethnicity, age, educa-
tion, country of birth, walking, and general health status,
food insecurity without hunger was found to be associated
with an increased risk of obesity in women (BMI =30) of
both the non-Hispanic white group (adjusted OR 1.36,
95% CI 1.00 to 1.84) and the Asian, African-American,
and Hispanic group (adjusted OR 1.47, 95% CI 1.07 to
1.94). Food insecurity with hunger was associated with
an increased prevalence of obesity for women in the

1956  November 2007 Volume 107 Number 11

Asian, African-American, and Hispanic group (adjusted
OR 2.81,95% CI 1.84 to 4.28), but not in the non-Hispanic
white group (adjusted OR 0.82, 95% CI 0.57 to 1.55).
Unlike Townsend and Olson and their colleagues, Adams
and colleagues (18) reported that the risk of obesity in-
creased with increasing severity of food insecurity, but
only in Asian, African-American, and Hispanic women.
These results suggest that race/ethnicity may be a mod-
erating variable in the food insecurity—obesity relation-
ship.

Kaiser and colleagues (19) examined the food
insecurity—obesity relationship in a cross-sectional sam-
ple of 559 low-income Latino mothers (aged 18 years or
older) in California. Heights and weights were measured
by the researchers, and two subscales (10-item and four-
item) of the 18-item USDA Household Food Security Sur-
vey were used to measure food security. Four categories
of food insecurity in order of increasing severity were
identified: food security, food insecurity without hunger,
food insecurity with moderate hunger, and food insecu-
rity with severe hunger.

After adjusting for parity, years lived in the United
States, and per capita income, women who experienced
food insecurity with hunger were at a significantly
greater risk of obesity (BMI =30) than women who were
food secure, using either the 10-item subscale (P=0.03) or
the four-item subscale (P=0.02). However, food insecurity
without hunger was not significantly related to maternal
obesity with use of either scale. In addition, no significant
association was found between the risk of overweight and
food insecurity, either with or without hunger (19). The
most severe form of food insecurity was associated with a
higher prevalence of obesity in this Latino sample, sup-
porting the findings of Adams and colleagues (18).

From these studies, there seems to be a relationship
between increased body weight and food insecurity in
women, but not necessarily for men. Although this is
likely due to the fact that much of the research to date has
only studied women, it may also be related to “maternal
deprivation (15),” in which mothers sacrifice their intake
so that their children will be less affected. Findings are
also inconsistent as to whether there is a positive linear
effect, whereby the risk of obesity rises with the severity
of food insecurity, However, it may be that this link only
exists for women of certain races/ethnicities.

Food Insecurity and Overweight in Children and Adolescents

From the time when Dietz (8) associated hunger and
obesity in his pediatric patients, studies have not been
able to consistently show a similar relationship in other
children.

Food-Insecure Children and Adolescents Are More Likely to Be
Overweight. In their cross-sectional survey, Kaiser and col-
leagues (20) recruited 211 low-income, Mexican-Ameri-
can families in California. The study interviewers mea-
sured weight and height for each child (aged 3 to 6 years),
and used the Spanish and English versions of the 12-item
Radimer/Cornell food security scale to estimate levels of
household, adult, and child food insecurity. After control-
ling for acculturation, parent education, monthly income,
past experience of food insecurity, and feeding history,
the percent of overweight children (weight-for-height z



score =1.04, corresponding to the 85th percentile weight
for height) tended to peak among families reporting
household food insecurity, compared with families report-
ing food security, adult food insecurity, and child food
insecurity. It should be noted that results were not sta-
tistically significant.

Food-Insecure Children and Adolescents Are Not More Likely to Be
Overweight. A study by Rose and colleagues (21) analyzed
data from the Early Child Longitudinal Study-Kindergar-
ten Cohort. Researchers measured the heights and
weights of 16,889 kindergarten children (average age 6.2
years), and assessed food insecurity status using the 18-
item USDA Household Food Security Survey. After con-
trolling for anthropometrics, socioeconomic status, place
of residence, household food patterns, and physical activ-
ity level, children from food-insecure households were
20% less likely (P=0.027) to be overweight (>95th per-
centile BMI for age). Further analysis of the effects of
hunger on children’s weight showed similar results.

Matheson and colleagues (22) conducted a cross-sec-
tional survey of 124 predominantly Hispanic, fifth-grade
children (average age 10.7 years) and their mothers in
northern California. Children’s height and weight were
taken by the researchers, and mothers reported house-
hold food insecurity via the 18-item USDA Household
Food Security Survey. Results showed that children from
food-secure households had significantly higher BMIs
than children from food-insecure households (P=0.04),
although BMIs remained within normal range. No sex
effect was found on the relationship between food insecu-
rity and BMI.

Casey and colleagues (7) used the 1994-1996 Continu-
ing Survey of Food Intake by Individuals to analyze a
cross-sectional sample of 3,790 households and 5,669 chil-
dren and adolescents (aged 0 to 17 years) nationwide. The
percentage of youth at risk for overweight (>85th percen-
tile BMI for age) in low-income, food-insufficient house-
holds was similar to that of low-income, food-sufficient
households. However, there was a significantly higher
percentage of youth at risk for overweight in low-income
families than in higher-income families, despite insuffi-
ciency status (P=0.05). These results show that income
may play a larger role than food insufficiency in the
weight status of this sample.

The Relationship between Food Insecurity and Overweight in Chil-
dren and Adolescents Depends on Sex, Age, Race/Ethnicity,
and/or Income. Using the Early Child Longitudinal Study-
Kindergarten Cohort, Jyoti and colleagues (23) obtained
data from 11,460 children in kindergarten (spring 1999)
and again at third grade (spring 2002). At both of these
times, children’s heights and weights were directly as-
sessed, and household food insecurity was determined
through parental response of the 18-item USDA House-
hold Food Security Survey. Many individual, parent, and
household variables were controlled for, including sex,
age, birth weight, home language, race/ethnicity, health
insurance coverage, frequency of exercise, family income,
number of parents in the household, parent employment
and education, area of residence, and neighborhood
safety rating. Over time, children from persistently food
insecure households had a 0.35 greater gain in BMI
(P<0.028) compared with children from persistently food
secure households. After sex stratification, this associa-

tion remained significant among girls (P<0.021), but not
among boys. It is noted that the children’s weights and
BMIs fell within normal ranges for age. The authors
caution about drawing conclusions from the data due to
the lag time between cause and effect.

An NHANES TIII cross-sectional sample of 9,196 chil-
dren and adolescents was used by Alaimo and colleagues
(24) to determine whether food insufficiency is associated
with overweight (=85th percentile weight for height).
Data for girls aged 2 to 7 years showed an inverse rela-
tionship, whereby those who were food insufficient were
1.6 times less likely to be overweight than those who were
food sufficient, after controlling for a variety of demeo-
graphic, anthropometric, health, physical activity, and
socioeconomic factors. However, of the girls aged 8 to 16
years, the non-Hispanic white, food-insufficient girls
were 3.5 times more likely to be overweight than food-
sufficient girls. For both of these relationships, the au-
thors defined significance at P<0.10. Food-insufficient
girls of other ethnic backgrounds in the 8- to 16-year-old
age group, and food-insufficient boys of both age groups,
showed no increased prevalence of overweight when com-
pared to food-sufficient girls and boys.

Bhattacharya and colleagues (16) also used NHANES
IIT data to study 9,502 children and adolescents, aged 2 to
17 years. For children aged 2 to 5 years, food insecurity
was not correlated with weight, however those children in
poverty were less likely to have a low BMI (<5th percen-
tile BMI for age, P<<0.05). In the 6- to 11-year-old and 12-
to 17-year-old age groups, neither food insecurity nor
poverty status was associated with weight. After analyz-
ing the data by race/ethnicity, it was found that poverty
increased the incidence of overweight (=95th percentile
BMI for age) only among Hispanic children aged 2 to 5
years (the authors defined significance at P<0.10).
Among 12- to 17-year-old Hispanic adolescents, self-re-
ports of food insecurity were associated with a higher
incidence of overweight (P<0.05). No relationships be-
tween food insecurity and weight status were found for
African-American or white children of any age.

The results of these studies show inconsistent results
in the association between overweight status and food
insecurity in children and adolescents. Findings differ
based on age, race/ethnicity, household income, sex, and
definition of food insecurity.

Proposed Hypotheses Surrounding the Food Insecurity-Obesity
Paradox

Adults, There are several hypotheses as to why a correla-
tion exists between food insecurity and obesity in adults.
First, it has been suggested that children who grow up in
poverty are more likely to become obese adults (25) and,
thus, childhood food insecurity as a result of poverty may
amplify the effect of poverty on adult obesity (26). Second,
the low cost of energy-dense foods may promote overcon-
sumption of energy, leading to weight gain. To maintain
adequate energy intake, people who must limit food costs
will select lower-quality diets, consisting of high-energy,
inexpensive foods (8,15,18,26,27). The frequency of fruit
and vegetable consumption, on the other hand, declines
significantly as food insecurity status worsens (28). Foed
insecurity may also lead to various psychological and
behavioral changes, such as a preoccupation with food,
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Figure. Conceptual framework of household food security/insecurity and its relation to the Food Stamp cycle and body weight.

stress, depression, and physical limitations in adults, all
of which can lead to an increased risk for obesity
(17,18,26,29).

Children and Adolescents. The lack of consistent correlation
between food insecurity and overweight in children may
be a result of parental protection as previously men-
tioned, whereby caregivers (especially low-income moth-
ers) allocate resources or sacrifice their own food con-
sumption quality or quantity in a way that protects young
children from experiencing hunger (15,16,22,26,30,31).
This may also be the reason why women, more so than
men, show a positive relationship between body weight
and food insecurity. Federally funded meal programs,
such as the Child and Adult Care Food Program, Na-
tional School Lunch Program, School Breakfast Program,
and Summer Food Service Program, may help keep par-
ticipating children and adolescents at a level of food se-
curity that their parents are not able to achieve. More
specifically, older children in food-insecure households
may have a greater ability to supplement their food con-
sumption outside of the home (16), potentially accounting
for the age-related differences found in the previous
studies.

The Role of the Food Stamp Cycle

Obesity may result from an adaptive physiological re-
sponse to episodic food insecurity, which can lead to binge
eating habits when food is plentiful (9,19). Cyclical food
restriction has been associated with an increase in body
fat, decrease in lean muscle mass, and a quicker weight
gain with response to refeeding (8). One such feast—fam-
ine cycle has been linked with food stamps. The “food
stamp cycle” refers to a 3-week period of overeating when
food stamps and money are available, followed by a
1-week period of involuntary food restriction when re-
sources have been depleted, followed by overeating when
the monthly food stamp allotment has been restored, and
so on (9,32,33). Several studies have shown that families
receiving food stamps use their monthly allotment before

1958  November 2007 Volume 107 Number 11

the end of the month (10,33). In addition, the number of
days since the receipt of food stamp benefits has been
found to be significantly negatively associated with food
energy intake (32,34). Such a cycle may also affect chil-
dren; during times of relative plenty, parents may be
more liberal with snacks and fast foods. Once resources
are depleted, parents may then restrict treats, thereby
increasing child demand and intake of these foods when
families later have more money to spend (20).

One study has examined the relationship of the Food
Stamp Program in the food insecurity—obesity paradox.
In their study of the relationship between food insecurity
and overweight previously described, Townsend and col-
leagues (9) examined food stamp status as an indepen-
dent variable of overweight prevalence. Receiving food
stamps was a significant predictor of overweight status
(OR 1.38, 95% CI 1.07 to 1.78, P=0.0139). In addition,
among women who received food stamps, the prevalence
of overweight increased as the severity of food insecurity
increased from food security (48.4%), to mild insecurity
(63.7%), to moderate insecurity (68.3%). The prevalence
of overweight among the moderately food insecure food
stamp recipients was significantly higher than the food
secure and mildly insecure groups.

CONCEPTUAL FRAMEWORK

The aforementioned hypotheses may play a role in the
relationship between food insecurity and obesity, as
shown in the conceptual framework (Figure).

Food Security/Insecurity Status

Starting at the upper left-hand corner of the proposed
framework, having adequate resources for food—via in-
come, savings, credit, and food stamps—can determine a
person’s food security status. Several studies show that
the most frequently reported reason for not having
enough food or the desired types of foods to eat is not
having enough money, food stamps, or other financial



sources (35,36). Food-insufficient households have been
found to have lower average incomes, more likely to have
lost earnings and lost food stamp benefits (due to ineligi-
bility as a result of increased income), and less able to
endure these losses with savings or credit than food-
sufficient households (37). In addition, food-insufficient
children are more likely to live in low-income families
than food-sufficient children (38). Thus, adequate re-
sources for food allow for food security, whereas inade-
quate resources for food can lead to food insecurity with
or without hunger.

Food Stamp Cycle

The relationship between the Food Stamp Program and
food security can be looked at from two ways. On one
hand, households are expected to become more food se-
cure after receiving and using food stamps. Conversely, it
is those food-insecure households, unable to meet their
food needs, that seek assistance through the Food Stamp
Program (27,30) as a potential coping strategy. In fact,
half of food stamp households were food secure in 2004,
whereas 31% were food insecure without hunger and
another 19% were food insecure with hunger (4). The food
stamp cycle seems to affect people at all three levels of
food security, and households may transition between
these levels depending on the time of month of the food
stamp cycle. Still, several researchers have found that
food stamps do not ensure consumption of nutritionally
adequate diets (39), nor do levels of food insecurity differ
between food stamp participants and nonparticipants
(40,41). The inability of the Food Stamp Program to bring
all households to a level of food security (42) may be a
result of insufficient benefits (33), the duration of monthly
benefits (33,34,41,42), inefficient household budget manage-
ment (34,41), and/or inadequate nutrition education (41).

Coping Strategies

The association of the Food Stamp Program with both
obesity and food insecurity may signify that the food
stamp cycle plays an important role between the two
conditions. The studies reviewed here seem to point to a
specific relationship between food insecurity and in-
creased body weight, especially in adult women. Thus,
food insecurity with or without hunger (because severity
seems dependent on race/ethnicity) appears to force an
individual or household to deal with one or more of the
coping strategies described as proposed hypotheses (eg,
physiological changes during childhood, economic
changes and food choice, psychological changes and
stress, parental protection, and physical adaptation to
the feast/famine cycle). It is the way in which one re-
sponds to these mechanisms that in part determines body
weight. Those households or individuals who are able to
positively deal with these coping strategies will likely
maintain a nonobese body weight, whereas those who are
not able to will likely be overweight or obese.

STRENGTHS AND LIMITATIONS

This review provides a current and comprehensive look at
the literature regarding the correlation between food in-
security and obesity in nonelderly adults and children. In

addition, it examines the potential role of the Food Stamp
Program in the association between food insecurity and
obesity. Particularly, this review proposes a unique con-
ceptual framework linking the Food Stamp Program and
other coping strategies to the food insecurity—obesity re-
lationship in both non-elderly adults and children.
There are several limitations of the literature, and
therefore this review, for looking at the relationship be-
tween food insecurity and obesity. First, several of the
studies included here measured food insufficiency; others
determined food insecurity status. As previously men-
tioned, food insecurity is a broader term that encom-
passes food insufficiency and, therefore, the two are not
exactly comparable. Another limitation lies in the fact
that several food security/insecurity measures have been
developed, and a variety was used in the research pre-
sented in this review. Because each measure differs in the
level to which it has been evaluated and administered
(43), outcomes may vary depending on what scale is used
(19). It is therefore difficult to compare results across
studies that use different measurement scales. Despite
the varying measures and scales, trends were observed
among adult women, whereby increased body weight
seems related to food insecurity status (9,15,17-19).

RECOMMENDATIONS FOR RESEARCH

Due to the limited research regarding the relationships
between food insecurity, obesity, and the Food Stamp
Program, more studies are essential to support the pro-
posed framework. Specifically, previous studies have
mainly been cross-sectional; therefore, longitudinal or
prospective studies exploring the link between food inse-
curity and obesity are needed to determine causality and
the roles that sex and ethnicity may play. It would also be
useful to have a standard definition and evaluation
method for determining food insecurity to better compare
future research.

Further evaluation (both qualitative and quantitative)
of the Food Stamp Program with regard to food insecurity
and food purchasing and consumption patterns would
provide greater insight into the benefits of the program,
as well as which needs are currently not being met. Sev-
eral such studies are beginning or already underway (44).
Future food security surveys should include questions
regarding specific food assistance programs, including
the Food Stamp Program, to further explore the federal
program’s link to both food insecurity and obesity.

RECOMMENDATIONS FOR POLICY

Several federal and nonfederal programs and organiza-
tions currently address a variety of aspects of food secu-
rity in the United States (42). However, because food
insecurity is associated with overweight and obesity in
certain populations, modification of current policies
and/or the addition of new policies and programs are
needed to diminish the prevalence of food insecurity. For
one, the proposed role of the food stamp cycle in the food
insecurity—obesity relationship has several policy impli-
cations. First, current talks of reduced spending and eli-
gibility requirement changes for the Food Stamp Pro-
gram would actually worsen the food insecurity situation
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in the United States. One agricultural economist has
calculated that a 1% decrease in food stamp benefits,
holding all else constant, would result in an increase of
about 4,000 to 13,000 food-insufficient households (30).
Because nutrient-dense foods—fresh fruits and vegeta-
bles, lean meats, and fish—are more costly than energy-
dense foods—soft drinks, chips, and chocolate—few low-
income households are able to spend less than the Thrifty
Food Plan while simultaneously purchasing foods that
contribute to a nutritionally balanced diet (27). There-
fore, increased budget allotments for the Food Stamp
Program are needed to ensure the benefit amount re-
ceived is adequate to purchase not only enough food, but
also food of high nutritional quality.

Several researchers have suggested additional inter-
ventions that promote budgeting across the food stamp
cycle to reduce end-of-the-month food shortages. Ideas
such as changing the distribution of food stamp benefits
from monthly to weekly or biweekly intervals (32,34,45)
and providing education on financial planning (41,45)
have been proposed. Others have recommended redesign-
ing the Food Stamp Program altogether. Townsend (46)
argues that the US government inherently supports en-
ergy-dense foods by allowing these items to be purchased
with food stamps, despite the government’s recommenda-
tion to consume less of these products. Instead, food
stamps should only be used for foods that support the
Dietary Guidelines for Americans (47), thus tightening
restrictions and changing the emphasis of the Food
Stamp Program from energy intake to nutritional quality
(45,46). Fruits, vegetables, and whole grains can also be
promoted through food stamp subsidies for these foods,
whereby discounts are given directly to the recipient at
grocery store check-out. Finally, the Food Stamp Nutri-
tion Education program, currently allotted 1% of the total
annual Food Stamp Program budget, is an optional
means for states to provide nutrition education to low-
income families. Evaluations of these nutrition education
programs, along with increasing the number of food
stamp recipients participating in these programs, may
help to reverse the growing trend of obesity in this pop-
ulation (45,46). Still, it is consistently apparent that over-
weight and obesity disproportionately affect low-income
individuals, and further work in welfare reform and pov-
erty prevention may provide significant improvements in
the food security of this country.

The authors thank the Dorothy Epstein Fellowship.
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