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Abstract Survey data from a U.S. Department of Agriculture funded multi-state longi-

tudinal project revealed a paradox where rural low-income families from states considered

prosperous were persistently more food insecure than similar families from less prosperous

states. An examination of quantitative and qualitative data found that families in the food

insecure states were more likely to experience greater material hardship and incur greater

housing costs than families in the food secure states. Families in the food insecure states,

however, did not have lower per capita median incomes or lower life satisfaction than

those in the food secure states. A wide range of strategies to cope with food insecurity

reported by families in both food insecure and food secure states was examined using the

Family Ecological Systems Theory. Families in the food insecure states used several risky

consumption reduction strategies such as curbing their appetite and using triage. Families

in the food secure states, on the other hand, employed positive techniques involving their

human capital.
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1 Introduction

The United States (U.S.) is one of the richest nations in the world based on its per capita

gross domestic product (UNDP 2007). However, when compared to other advanced

industrial countries in the Organization for Economic Cooperation and Development

(OECD), many striking paradoxes emerge in the U.S. We have lower levels of life

expectancy and higher levels of infant mortality and child poverty. We spend less on

moving families out of poverty, perhaps, the reason for the greater household income

inequality found in the U.S. than in most other advanced OECD countries (OECD n.d.).

Our study, using survey data from a U.S. Department of Agriculture (USDA) funded multi-

state longitudinal project, suggests that a similar paradox can appear among states in the

U.S. as well; low-income rural families in states usually considered prosperous1 seem to

experience greater food insecurity than those in less prosperous states.

Food security may be defined as families’ consistent and dependable access to sufficient

food to maintain an active and healthy life (Nord et al. 2005). Families are considered food

insecure when safe and nutritionally adequate food is either not readily available or when

they have to resort to extraordinary means to obtain it, such as depending on emergency

food supplies or using other coping strategies. If food insecurity persists, it may lead to a

variety of problems. For example, children who are food insecure are more vulnerable to

physical and mental health problems along with adverse developmental outcomes

including poor school performance (Alaimo et al. 2001). Ultimately, if families are unable

to meet their food needs in terms of sufficiency, it may erode their quality of life as well as

the well-being of the nation as a whole.

Low-income families in the U.S. are more likely to suffer from food insecurity than

other families and poverty is a significant predictor of food insecurity (Townsend et al.

2001). While the level of food insecurity among households with children is not sub-

stantially different between households in metropolitan areas (16%) and non-metropolitan

areas (17%) (Nord et al. 2005), nevertheless, in the U.S. poverty is disproportionately

higher and more persistent in rural areas than in urban areas (Weber and Jensen 2004).

Rural residents, particularly low-income single mothers, are more likely to face issues such

as unemployment, underemployment, and low wages (Berry et al. 2008; Dolan et al. 2006;

Lichter and Jensen 2002) making it more difficult for them to escape poverty and, as a

result, food insecurity.

The existence of a paradox where rural low-income families are more food insecure in

prosperous states compared to those in less prosperous states is not widely seen in other

studies. Most studies, using state characteristics as explanatory factors, have consistently

found food insecurity in the same states in the Southwest and South (Bartfeld and Dunifon

2006; Tapogna et al. 2004). One study, however (Edwards et al. 2006), reported high

hunger rates in Oregon, in spite of a booming economy, and proposed using standardized

demographic and local characteristics such as household structure, income, unemployment,

and home ownership to explain state-level differences in hunger.

1 To determine prosperous states, we ranked the states in our data set according to their infant mortality rate,
percent of residents with bachelor’s degree, and fiscal capacity index. States with high fiscal capacity have a
relatively high capability to cover their expenditure needs using their own resources while those with low
fiscal capacity have a low level of revenue-raising capacity given what it would cost to provide a standard
set of public services to their citizens (Rueben et al. 2006). Based on these indicators, California, Massa-
chusetts, Minnesota, and Oregon may be considered prosperous while Louisiana, Michigan, and Nebraska
may be considered less prosperous.
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In this study, we use both quantitative and qualitative data to examine persistent food

insecurity among low-income rural families living in seven states in the U.S. using the

framework of their personal circumstances and the state in which they live. The questions

we address include: (1) Why are some rural low-income families from states generally

considered prosperous paradoxically more food insecure? (2) Conversely, why are some

poor rural families living in less prosperous states far more food secure? (3) Is food

insecurity among low-income rural families with children associated with low life satis-

faction? (4) What coping strategies do limited-resource rural families, in general, use to

manage food insecurity? The life circumstances and food security management strategies

used by these families are examined within the context of the Family Ecological Systems

Theory.

2 Background and Literature Review

2.1 Range of Severity of Food Insecurity

For limited-resource families, food insecurity is seldom a sudden one-step occurrence but

rather ‘‘a progressive series of events’’ (Connell et al. 2001). In addition, families who

experience food insecurity face issues of quality as well as quantity of food. Generally,

during the initial phase, low-income families are concerned that they will run out of food

before they have the necessary funds to purchase more food. Therefore, their first response

to this situation is to decrease the quality of their food by substituting with cheaper foods

and reducing the variety of their diets (Sarlio-Lahteenkorva and Lahelma 2001). This phase

is referred to as low food security (formerly, food insecurity without hunger).2 If their

resource problems persist, along with a reduction in the quality of food, adults in the family

may also decrease their intake quantity. While this coping strategy affects adult food

consumption, generally the children are not deprived of food supplies. However, if families

continue to be unable to resolve their resource problems, they may finally have to resort to

decreasing their children’s food intake or even skipping meals entirely. This stage when

both adults and children face a reduction in food quantity and/or skip meals is referred to as

very low food security (formerly, food insecurity with hunger) (Radimer et al. 1990).

2.2 Selected Household Characteristics and Food Insecurity

Previous research has presented several household characteristics that are associated with

food insecurity. The lack of adequate income is a major reason why families experience

food insecurity. More than 42% of households with income below the Federal poverty line

($19,350 for a family of 4 in 2005) were food insecure (Federal Register 2005; Nord et al.

2005). The most vulnerable of these were single mothers with children; 31% of such

households were food insecure with low or very low food security among adults and

children. Another group at risk for food insecurity were non-White households with

children; Black and Hispanic households had rates of low and very low food security that

2 USDA describes ranges of food insecurity as ‘‘low food security’’ and ‘‘very low food security.’’ These
labels replaced ‘‘food insecurity without hunger’’ and ‘‘food insecurity with hunger’’ respectively in 2006.
(For the USDA’s new labels see: http://www.ers.usda.gov/Briefing/FoodSecurity/labels.htm). We have used
the terms ‘‘food insecure’’, ‘‘food insecurity’’, ‘‘food insufficiency’’, and ‘‘food inadequacy’’ interchangeably
as overall terms to describe the general state of families who experience either low food security or very low
food security.
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were well above the national average (Nord et al. 2005). Also considered particularly

susceptible to food insufficiency were families of migrant and seasonal farmworkers

(Quandt et al. 2004).

A study of adults living in the southern region of the United States reported that, when

compared to those who were food secure, those experiencing food insecurity were more

likely to be poorer, younger, a member of a minority race, have less than a high school

education, and participate in only one food assistance program (Connell et al. 2001). Using

data from the Survey of Income and Program Participation (SIPP) and Survey of Program

Dynamics (SPD), Ribar and Hamrick (2003) found that food insecure individuals were

more likely to be female household heads, disabled, not have completed high school,

unable to stretch consumption costs over time, and possess only low levels of asset income.

Regional differences have also been observed in the incidence of food insecurity. Both

low and very low food security were more prevalent in the South and West census regions

than in the Northeast and Midwest (Nord et al. 2005). Among states, in 2005, the rates of

low food security varied from 6.4% in North Dakota to 16.8% in New Mexico. Similarly,

rates of very low food security varied from 1.9% in Delaware to 6.3% in South Carolina

(Nord et al. 2005). Households in non-metropolitan areas were more likely to experience

food insecurity than those in metropolitan areas. Households in the rural south, particularly

in Louisiana, were more likely to experience higher levels of food insecurity than the

nation as a whole; rural Blacks, and especially children in rural female-headed households,

were even more vulnerable in this regard (Monroe et al. 2002).

2.3 Material Hardship

Household income has been the traditional measure of economic well-being used in

poverty statistics. However, needs (both basic and non-basic) are not identical across

families and, therefore, income alone does not explain if a family can afford housing or

adequate food or personal care. Mayer and Jencks (1989) proposed material hardship, as a

measure of equal relevance, to be considered along with family income when assessing

policies to alleviate poverty. Mirowsky and Ross (1999) refer to the lack of money

available to meet family needs for shelter, food, clothing, and medical care as economic

hardship. Such privation can cause extreme distress as families that have to juggle limited

income among competing needs may decide to pay for housing or medical care at the

expense of adequate food. In their study of poor urban mothers, Edin and Lein (1997)

reported that employment did not shield mothers from material hardship. Having to make

difficult choices, some preferred to run out of food at the end of the month rather than go

without medical care.

2.4 Housing Costs

Housing expenses, usually the largest share of a household’s budget, can be an enormous

financial burden for limited-resource families if they have to pay market rent or make

mortgage payments. Although the costs may be somewhat lower for those who are living in

subsidized housing or sharing housing with a family member or friend, housing expenses

can, nonetheless, pose a substantial problem for families if they are required to make a

trade-off between housing and food. According to a recent national report, 35% of

households experiencing low food security and 57% facing very low food security had to

choose between food and rent/mortgage payment; 44% living with low food security and

63% experiencing very low food security had to choose between food and utilities/heating
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oil. In the case of families with children, 43% had to face a trade-off between food and

rent/mortgage payment while 52% had to pick between paying for food and paying for

utilities (Cohen et al. 2006). Low-income households, likewise, faced greater constraints in

acquiring adequate food when their income had to be used for rent or mortgage payments

(Kirkpatrick and Tarasuk 2003).

Edin and Lein (1997) reported that welfare-reliant urban mothers prioritized their

spending by paying for housing and purchasing food before attending to other bills. At the

same time, working low-income urban mothers spent, on average, double the amount that

welfare-reliant mothers paid for total housing costs which included rent/mortgage pay-

ments and utilities. While these working mothers paid substantially more for housing, they

did not spend more on food (Edin and Lein 1997).

2.5 Quality of Life and Satisfaction with Life

Concerns over food sufficiency can affect individuals’ mental outlook which is an important

dimension of their quality of life or satisfaction with life. Using mothers in a pediatric

clinical sample, Casey et al. (2004) found that a positive maternal depression screen was

associated with household food insecurity. In another study, mothers and children living in

18 large cities were assessed to be at greater risk of depression if mothers were food

insecure; the stress was even greater among families with young children (Whitaker et al.

2006). Hamelin et al. (1999) reported that a lack of food was related to greater stress.

Irish school children, between the ages of 10 and 17, who reported food insufficiency

were significantly more likely to suffer from mental and somatic symptoms as well as low

life satisfaction (Molcho et al. 2007). When an international comparison was made with

school children from 32 other countries, a similar association was found between food

poverty and low life satisfaction. Finally, in a study of adults, 60 and over, those at risk of

malnutrition had significantly lower quality of life (Vailas et al. 1998).

Edwards et al. (2006) opined that the contradiction between Oregon’s prosperous

economy and its high hunger rate may contribute to greater feelings of relative deprivation

among food-insecure families in Oregon than those in states more accustomed to dealing

with hunger. This may result in lowered quality of life among such families.

Although Parra-Cardona et al. (2006) did not address the relationship between food

insecurity and life satisfaction; nonetheless, using our data set, they examined the life

satisfaction of Hispanic migrant families from Michigan. Interestingly, in spite of the many

challenges of daily life, these families reported high levels of life satisfaction.

2.6 Food Insecurity Coping and Management Strategies

Previous research has highlighted a variety of strategies that families utilize to cope with

and manage food insecurity. With a few exceptions, these strategies are generally used by

all limited-resource families regardless of ethnicity or region of country. Monroe et al.

(2002) found that women in the rural south regularly used church and community food

pantries, ate what was left after everyone else had eaten, borrowed money from family

members and friends, skimped on food, skipped meals entirely, stretched the food budget

by eating with relatives or friends, prepared only certain kinds of inexpensive or low

quality food, bought large quantities of food by themselves or with others and split it and, if

all else failed, asked children to wait until the next morning for food. Low-income families

in persistently poor rural areas which included central Appalachia, the Mississippi Delta,
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the Lower Rio Grande Valley, and Indian reservations in South Dakota, relied on their

extended families and food banks for food rather than turning to government programs

such as food stamps or WIC (Harvey et al. 2002).

Quandt et al. (2004) concluded that better educated farm workers were more successful

in using strategies such as saving, budgeting, and economizing when money was tight.

Strategies used by migrant families also included stretching their food dollars by going to

cheaper stores, buying the most inexpensive foods, using local church food pantries and

other food distribution programs, supplementing food supply with wild game and fish,

approaching family, friends and employers for loans, and finally, participating in gov-

ernment programs such as WIC and free/reduced-price school lunch.

In many cases, mothers have resorted to reducing their food intake to ensure their

children have adequate food (McIntyre et al. 2003). Some mothers sent children to a

friend’s or relative’s home for food, postponed the payment of bills, gave up services such

as telephone and cable, and sold or pawned their possessions (Tarasuk 2001). Hamelin et al.

(1999) noted that in order to cope with food insufficiency, low-income families bought food

with credit, sold personal belongings, went to usurers, poached animals, and also stole.

2.7 Family Ecological Systems Model

The Family Ecological Theory (Bubolz and Sontag 1993) often used in child and devel-

opment research is the underlying theory for our study of family systems approach to food

insecurity. Families function in nested systems, collectively referred to as an ecosystem,

which integrates the ecological and systems approaches to the study of families. The

ecosystem consists of the microsystem, mesosystem, exosystem, and macrosystem, a

human development research model conceptualized by Bronfenbrenner (1979, 1986). It

emphasizes the natural and social environments of the family and interrelationships among

the various systems and subsystems (Bubolz and Whiren 1984) as families live their daily

life. The systems are interdependent and the interaction within one system influences and is

influenced by all the other systems.

Families and their resources such as human capital, which includes their decision-making

abilities regarding food consumption/production, are embedded within the microsystem, the

core or principal system for families. The mesosystem refers to extended family members and

those resources that are connected to the family by interactions, such as friends and local

supports like food pantries. The mesosystem is often viewed as a support system or bridge

between the microsystem and the exosystem. The exosystem which consists of the institu-

tional structures, external to the family members, have a direct or indirect influence on the

family members and their resources. This would include the cost and availability of local

housing as well as food and other community resources that influence the ability of indi-

viduals to cope with food insecurity. Finally, the macrosystem consists of the broad

ideological values and beliefs of the culture, larger social and economic forces resulting in the

designation of states as being either food secure or food insecure, and the various public

policies and programs that offer support for businesses, families, and individuals, including

federal food policies and programs (Huddleston-Casas and Braun 2006).

Families use strategies, from across the ecosystem, to cope with food insecurity. These are

neither static nor consistently applied by all families; families use strategies that fit into their

particular family contexts and are, quite likely, adjusted as their personal circumstances and

needs change. For these reasons, the Family Ecological model is an ideal theoretical

framework to help explain the coping mechanisms rural families use to manage food

insecurity.
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Drawing on the literature, the authors have developed the following hypotheses:

H1: Families in the food insecure states are more likely to have lower per capita median

incomes than families in the food secure states,

H2: Families in the food insecure states are more likely to experience greater material

hardship and incur greater housing costs as a share of their family income, and

H3: Mothers in the food insecure states are more likely to be less satisfied with life than

the mothers in the food secure states.

3 Data and Method

Data for this research came from the USDA-funded multi-state longitudinal project,

NC-223/NC1011, ‘‘Rural Low-Income Families: Tracking Their Well-Being and Func-

tioning in the Context of Welfare Reform.’’3 To be eligible for the study, families had to

have annual incomes at or below 200% of the Federal poverty line and at least one child

under the age of 13 years. Within each rural county, families were chosen to represent the

diversity in the types of families with children who were considered low-income, with

Hispanic mothers being over sampled. The mothers were recruited through programs that

serve low-income families including the Food Stamp Program, Supplemental Program for

Women, Infants, and Children (WIC), food pantries, survival centers, housing authority

programs, and welfare-to-work programs. This purposive sampling limits the ability to

generalize the results. Nevertheless, the findings will provide useful insight on how low-

income rural families manage food insecurity.

The 13 states that were part of this study represented all regions of the country: Cali-

fornia, Indiana, Kentucky, Louisiana, Massachusetts, Maryland, Michigan, Minnesota,

Nebraska, New Hampshire, New York, Ohio, and Oregon. Based on the USDA’s mea-

surement method, the food security status of each family was computed using data

collected in three waves, from August 1999 to July 2002. Figure 1 illustrates the percent of

food insecure families, at each wave of data collection, in the four least food secure states

(Massachusetts, Michigan, Minnesota, and Oregon) and the three most food secure states

(California, Louisiana, and Nebraska). A striking contrast is highlighted between the least

food secure states (hence forward, food insecure states) and the most food secure states

(hence forward, food secure states). As can be seen further in Table 1, a smaller percentage

of families were persistently food insecure,4 although, food insecure states clearly had

much higher rates of persistent food insecurity (Massachusetts [44%], Michigan [25%],

Minnesota [25%], Oregon [20%]) than did the food secure states (California [10%],

Louisiana [0%], and Nebraska [0%]).

3.1 Sample Description

The sample consisted of families who participated in all three waves of interviews; 81

families in the four food insecure states and 54 families in the three food secure states.

3 For the complete project description, see (Bauer 2004, pp. 1–4) and http://fsos.cehd.umn.edu/
projects/rfs.html.
4 For purposes of this study, families were considered persistently food insecure if they were food insecure
in all three waves of data collection.
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Table 1 presents the percentage of rural low-income families who were persistently food

insecure in both food insecure and secure states compared to the prevalence rate of food

insecurity of all families in their respective states during the same time frame, 2000–2002.

Surprisingly, with the exception of Oregon, the states that appear the most food insecure in

this study are among the more food secure nationally and those that seem to be food secure

in this study are far more food insecure nationally; hence, the paradox.

An income index, a ratio of these rural families’ median annual income to the median

annual income of the county in which they reside, was computed (see Table 1). Two

patterns may be observed from the income index. Firstly, at best, the median annual

income of our rural low-income families is about half the median annual income of all

families in their respective counties (range is from 20% to 56%). Secondly, there is no

discernible distinction in the income index between families in the food insecure and food

secure states; the index does not provide any particular insight into the apparent paradox in

food insecurity.

Table 2 summarizes the demographic characteristics of our sample. Mothers in the food

insecure states were slightly older (median age of 32 at the time of wave one interview)

than the mothers in the food secure states (median age of 28). In the food insecure states,

60% of the mothers were White while the rest were mostly Hispanic. There was more

ethnic diversity among the mothers in the food secure states: 43% Hispanic, 32% White,

and 17% African-American. Regardless of food security status, over half of all mothers

were married or partnered, however, slightly more mothers were married or living with a

partner in the food secure states compared to those in the food insecure states.

The majority of mothers in both food insecure states (65%) and food secure states (87%)

had at least a high school education. However, about one-third of mothers in the food

insecure states (35%) had less than a high school education while this was true of only 13%

Fig. 1 Percentage of food insecure families in food insecure and food secure states
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of mothers in the food secure states. Over one-third of the mothers, in both food secure and

insecure states had three or more children. While a majority of women worked, the women

in the food secure states were more likely to work. In the case of spouses/partners, a larger

proportion of them worked in all three waves in the food secure states. Interestingly

families in the food insecure states had a higher median income than those in the food

secure states in wave one. However, this pattern was reversed in waves two and three;

families in the food secure states had higher median income. In all three waves, a larger

proportion of families in the food secure states (between a quarter and one-third) co-

resided with others, such as extended family members, when compared to those in the food

insecure states (under 20%).

4 Results

4.1 Comparison of Low-income Rural Families in Food Insecure and Food Secure

States

In order to better understand the differences between rural low-income families in the food

insecure and food secure states, a few key elements of their lives were first examined.

These include the per capita median family income, material hardship faced by families,

and housing costs as a share of family income, all of which match elements in other

studies. Secondly, mothers’ perceived satisfaction with life in the food insecure states was

Table 1 Comparison of prevalence of persistent food insecurity and median family income of families in
food insecure and food secure states with census data

State NC1011a (N = 13) USDAb,c (N = 50) Median annual family income ($)

% Food
insecure
persistently

Ranking
by food
insecurityd

% Food
insecure

Ranking
by food
insecuritye

NC1011
W1f

County
(1999)g,h

Income
indexi

Food insecure

MA (n = 16) 43.8 1 6.4 50 12,711 50,915 0.25

MI (n = 12) 25.0 2 9.2 33 20,784 40,602 0.51

MN (n = 28) 25.0 2 7.1 47 12,906 54,001 0.24

OR (n = 25) 20.0 4 13.7 7 22,560 40,197 0.56

Food secure

CA (n = 30) 10.0 12 11.7 20 15,486 39,314 0.39

LA (n = 11) 0.0 13 13.1 9 7,080 35,689 0.20

NE (n = 13) 0.0 13 10.7 24 18,600 42,260 0.44

a Percentage of families food insecure for all three waves
b Includes both low and very low food security
c USDA; Economic Research Report No. 29
d Rankings are 1, most food insecure, to 13, least food insecure
e Rankings are 1, most food insecure, to 50, least food insecure
f Income figures are for wave 1 data collection, 1999
g Values are averages of Census median income data for the counties where respondents resided
h US Census Bureau; Census 2000; Summary File 3; P77
i Income index is ratio of NC1011 median annual income, in wave 1, to county level median annual income
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Table 2 Socio-demographic characteristics of mothers by wave and food security status

W1 (%) W2 (%) W3 (%)

FIS FSS FIS FSS FIS FSS

Age

Under 25 21.0 35.8 16.2* 34.0* 10.1 16.7

25–45 74.1 62.3 77.9 62.3 82.3 79.6

Over 46 4.9 1.9 5.9 3.8 7.6 3.7

Median age (years) 32.0 28.5 32.5 29.0 33.0 30.0

Ethnicity

White, non-Hispanic 58.8* 33.3* – – – –

Hispanic 35.0 42.6 – – – –

African American 0.0 16.7 – – – –

Other 6.3 7.4 – – – –

Marital status

Married/living with a partner 54.3 57.4 55.6 70.4 59.3 64.8

Divorced/separated 25.9 20.4 23.5 11.1 21.0 13.0

Single 19.8 22.2 21.0 18.5 19.8 22.2

Education

More than high school 43.2* 68.5* – – – –

High school 22.2 18.5 – – – –

Less than high school 34.6* 13.0* – – – –

Number of children

One 29.6 27.8 33.3 25.9 30.9 25.9

Two 32.1 33.3 27.2 37.0 29.6 29.6

Three or more 38.3 38.9 39.5 37.0 39.5 44.4

Mother working status

Working 61.7 63.0 61.6 72.2 62.2 66.7

Not working 38.3 37.0 38.4 27.8 37.8 33.3

Spouse/partner working status

Working 86.4 93.5 91.9 97.4 75.6 82.9

Not working 13.6 6.5 8.1 2.6 24.4 17.1

Living with others

Yes 17.1 31.9 13.0* 36.0* 15.6 25.0

No 82.9 68.1 87.0* 64.0* 84.4 75.0

Monthly incomea

Less than $1,000 34.6 42.6 25.9 18.5 17.3 29.6

$1,000–$1,499 17.3 16.7 19.8 11.1 25.9 13.0

$1,500–$1,999 22.2 20.4 17.3 13.0 11.1 16.7

$2,000–$2,499 17.3 9.3 14.8 11.1 17.3 7.4

More than $2,500 8.6 11.1 22.2* 46.3* 28.4 33.3

Median income ($) 1,338 1,184 1,599* 2,375* 1,678 1,739

Note: For all three waves, food insecure states (FIS) N = 81; food secure states (FSS) N = 54

Asterisks indicate values (within a wave) which are statistically different at the 5% level, between food
insecure and food secure states
a Monthly and median income are in current dollars at the time of each wave
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compared to that of mothers in the food secure states. Finally, the coping strategies of

families in the food insecure and food secure states were gleaned from their qualitative

responses.

4.2 Per capita Median Family Income

Per capita family income was selected based on the assumption that it was a better measure

of income-to-needs based on family size. However, a clear-cut picture did not emerge when

the annual per capita median family incomes of families in food insecure states were

compared to that of families in food secure states (see Table 3). With the exception of wave

2, per capita median incomes of families in the food insecure states were higher than that of

families in the food secure states ([W1: food insecure, $3,852; food secure, $3,193] [W2:

food insecure, $4,850; food secure, $5,236] [W3: food insecure, $5,551; food secure,

$5,116]). While families in the food secure states had greater per capita incomes in wave 2,

this difference ($386) was not as great as it was in wave 1 ($659; p \ 0.05) and wave 3

($435; ns) when families in food insecure states had higher per capita incomes (Mann–

Whitney U-test of probability that median income is different between food insecure and

food secure families; W1: p = .032; W2: p = .371; W3: p = .082). Also, while there was a

yearly increase in income among families in the food insecure states, those in the food

secure states saw their income rise substantially in wave 2, only to have it decline in wave 3.

4.3 Material Hardship Faced by Families

A hardship index was constructed using responses to the question, ‘‘In the past year, has

there been a time when you had a hard time making ends meet or paying for necessities?

Did you have trouble paying for (coded yes or no): (a) food (b) clothing (c) medical care

(d) dental care (e) medicines and (f) other.’’ Families in the food insecure states suffered

Table 3 Comparison of selected characteristics between families in food insecure and food secure states

W1 W2 W3

Annual median family per capita income ($)

Food insecure 3852a (81) 4850 a (81) 5551a (81)

Food secure 3193b (54) 5236a (54) 5116a (54)

Index of material hardshipc

Food insecure 2.42a (81) 1.52a (81) 1.71a (81)

Food secure 1.72b (54) 1.10a (54) 0.90b (54)

Total housing costs as a share of income (%)

Food insecure 31a (75) 32a (73) 25a (75)

Food secure 22a (52) 22a (40) 16b (48)

Mother’s satisfaction with lifed

Food insecure 3.49a (80) 3.69a (77) 3.71a (79)

Food secure 3.83b (53) 3.94a (53) 3.81a (54)

Note: Numbers in parentheses are N values

Values in the same column that do not share subscripts are statistically different at the 5% level, between
food insecure and food secure states
c On a scale of 1, least material hardship, to 6, greatest material hardship. dOn a scale of 1, very dissatisfied
with life, to 5, very satisfied with life
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greater material hardship than those in the food secure states and this was the case in all

three waves; the differences in material hardships were statistically significant in wave

1 and wave 3 (W1: t(133) = 2.199, p = .015 one-tailed; W2: t(133) = 1.484, p = .070

one-tailed; W3: t(133) = 2.677, p = .004 one-tailed). Furthermore, while the hardship

index for families in the food secure states declined steadily from wave 1 to wave 3,

families in the food insecure states first experienced a decline between wave 1 and wave 2,

after which their material hardship increased between wave 2 and wave 3.

4.4 Total Housing Costs as Share of Annual Family Income

The housing cost share of annual family income, the measure we used for this analysis, was

the amount that low-income rural families spent on rent/mortgage, gas/oil, and electric

payments. Compared to families in the food secure states, those in the food insecure states

spent more of their income on housing costs in all three waves; about one-third of income

during the first two waves followed by 26% in wave 3. Families in the food secure states,

on the other hand, averaged 22% of their household income on housing costs in waves

1 and 2, and only 16% (p \ 0.05) during wave 3 (W1: t(125) = 1.300, p = .098 one-tailed;

W2: t(111) = 1.456, p = .074 one-tailed; W3: t(121) = 2.645, p = .005 one-tailed).

4.5 Mothers’ Satisfaction with Life

Table 3 presents the findings when respondents were asked, ‘‘Overall, how satisfied are

you with your life right now?’’ Respondents selected from: (1) very dissatisfied, (2) dis-

satisfied, (3) mixed feelings, (4) satisfied, (5) very satisfied. Satisfaction with life was

measured in each wave. Families in the food secure states appeared to be marginally more

satisfied in all the three waves than families in the food insecure states. In wave 1, there

was a greater disparity between the two groups as families in the food insecure states were

more likely to report mixed feelings with their life than those in food secure states who

reported being more satisfied. However, in waves 2 and 3, all families were generally

closer to being satisfied with their life (W1: t(131) = –2.177, p = .016 one-tailed; W2:

t(128) = -1.591, p = .057 one-tailed; W3: t(131) = -0.660, p = .256 one-tailed).

4.6 Coping Strategies of Families in Food Insecure and Food Secure States

From a systematic examination of open-ended qualitative responses, it was clear that low-

income rural families used a variety of strategies to cope with and manage food insecurity.

Table 4 presents, in descending order, the selection of a strategy (whether or not our

families adopted the strategy) as well as the intensity of use (how often each family used

the strategy) between families in the food insecure and food secure states during all three

waves of data collection. The differences between food management strategies used by

families in the food insecure and food secure states were found in their ranking; the

selection of strategies aligned closely with the intensity of use among families within the

two groupings of states except for the selection of government programs in the food secure

states and the human capital strategy as the last strategy for food insecure states.

The strategy identified and used most often by families from both food insecure and food

secure states was shopping techniques which involved activities such as use of coupons,

bulk buying, and selecting off-brands. The second strategy that families in the food insecure

states depended on, in terms of selection and intensity, was community supports such as
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food banks, food pantries, and church or other non-profit agencies. Families from the food

secure states, on the other hand, were able to rely on eating at the homes of extended family

members, a strategy seldom mentioned by participants in food insecure states.

Another point of departure between families in food insecure and food secure states was

also evident in their third coping strategy. While families from the food secure states

utilized a variety of human capital techniques such as gardening, freezing, canning, and

preparing big soups or stews, families in food insecure states turned, instead, to con-

sumption reduction behaviors. Examples of these behaviors that were reported included

dieting (using dieting or ‘‘needing to lose weight’’ to manage or reduce hunger), curbing

appetite (smoking, drinking coffee, ignoring mealtimes), and triage (making deliberate

choices as to which family members eat first; often, children first then adult males). The

human capital strategy is one that likely stretches resources, while the consumption

reduction strategy is, at best, a risky approach to feeding one’s family.

Money techniques, such as using credit cards, juggling bills, and writing bad checks,

was cited as the fourth most selected and intensively used strategy by families in both food

insecure and food secure states. Although mentioned far less often, the use of government

programs (food stamps, WIC) was yet another identified strategy that was intensively used

by many families.

5 Discussion

5.1 Explaining the Paradox

The families in this study seem to contradict traditional notions of the food security status

of rural low-income families living in states generally considered prosperous. The most

food insecure and the least food insecure states in the data base do not conform to national

Table 4 Food coping/management strategies of rural low-income families in food insecure and food secure
states

Selection of strategy by rank Intensity of use by rank

Food insecure states Food secure states Food insecure states Food secure states

1. Shopping techniques 1. Shopping techniques 1. Shopping techniques 1. Shopping
techniques

2. Community support 2. Meals with extended family 2. Community support 2. Meals with
extended family

3. Consumption
reduction behaviors

3. Human capital 3. Consumption
reduction behaviors

3. Human capital

4. Money techniques 4. Money techniques and
Meals with friends

4. Money techniques 4. Money techniques

5. Government programs – 5. Human capital 5. Government
programs

Note: Shopping techniques: use of coupons, bulk buying, and selecting off-brands. Community support: use
of food banks, food pantries, and church or other non-profit agencies. Meals with extended family: eating at
the homes of family members. Human capital: gardening, freezing, canning, and preparing big soups or
stews. Consumption reduction behaviors: dieting (using dieting or ‘‘needing to loose weight’’ to manage or
reduce hunger), curbing appetite (smoking, drinking coffee, ignoring mealtimes), and triage (making
deliberate choices as to which family members eat first; often, children first then adult males). Money
techniques: using credit cards, juggling bills, writing bad checks. Government programs: food stamps, WIC
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USDA figures. This apparent contradiction may be explained by some of the sample

household characteristics that are unique to the families in the food insecure states. First, a

substantial proportion of them who were Hispanic were mostly migrant or seasonal

farmworkers. As previously noted by Quandt et al. (2004), this points to an obvious irony;

these families are more vulnerable to food insufficiency even though many of them are

engaged in agricultural production.

Some of the characteristics highlight barriers that families in the food insecure states may

face. A larger proportion of mothers in the food insecure states did not have a high school

education. These mothers were slightly less likely to be married or partnered. Likewise, in

terms of employment status, mothers and their spouses/partners in the food insecure states

were slightly less likely to work. Finally, at each wave, families in the food insecure states

were less likely to co-reside with others, including extended family members. It is plausible

that living with others may ameliorate the burden of food insufficiency.

If income is the key to explaining why families in food insecure states lack sufficient food,

it is conceivable that their per capita income would be lower than that of families living in the

food secure states. However, this was not the case in our sample. It is possible that the higher

income of food insecure families may have caused them to be ineligible for federal programs,

such as food stamps. Or, perhaps they were eligible, but received so few benefits that it did not

prevent them from experiencing food insecurity. Regardless of the reason, the results confirm

the findings of previous studies (Edin and Lein 1997; Mayer and Jencks 1989; Mirowsky and

Ross 1999) that income by itself cannot explain food insufficiency.

A better predictor of food adequacy appears to be an index of material hardship; those

families in the food insecure states experienced a higher degree of material hardship in all

three waves than the families in the food secure states. This suggests that needs are not

identical across families and, additionally, when families encounter material hardships,

they are more likely to face issues of food security as well.

Families in the food insecure states spent a greater proportion of their income on

housing costs. Three out of four of the food insecure states (Massachusetts, Michigan and

Minnesota) are ones that often suffer severe winter weather. Even if their heating bills were

subsidized, these low-income rural families may have incurred higher housing costs. This

finding supports the conclusion of other studies (Cohen et al. 2006; Kirkpatrick and

Tarasuk 2003) that when limited resource families have to pay high housing costs, their

ability to afford adequate food may be curtailed if they are required to make a trade-off

between housing and food.

Regardless of whether the families were from food insecure or food secure states, they

seemed closer to being satisfied than dissatisfied with their life. This ‘‘inflated’’ sense of

life satisfaction is somewhat surprising given their circumstance and contradicts the

findings of previous studies (Casey et al. 2004; Hamelin et al. 1999; Molcho et al. 2007;

Whitaker et al. 2006) which have found an association between food insecurity and low

life satisfaction. It does, however, mirror the findings of Parra-Cardona et al. (2006) of

Hispanic migrant families, from the Michigan sample of our study, who expressed a high

level of life satisfaction in spite of the daily challenges they face.

5.2 Explaining Food Coping Strategies with the Family Ecological Systems Model

According to the Family Ecological Systems Model (Bubolz and Sontag 1993), families

operate within nested systems and their interaction with one system affects the other systems

(Bronfenbrenner 1986). When faced with food inadequacy, rural low-income families are not

dissimilar to other food insecure families elsewhere. They seem to practice the same set of
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universal strategies to cope with food insufficiency, adapting and adjusting them to fit their

unique family circumstances within their microsystem. The coping techniques that they

consider appropriate to their families are drawn from across the ecosystem. As the findings

have shown, some of the food coping strategies that they use are not, by their nature, positive.

Indeed, these families may be experiencing what Radimer et al. (1990) have referred to as

very low food security. These strategies, negative as they may be, are nevertheless being used

in an effort to produce a positive outcome, i.e. provide food for their families.

The most often adopted and widely used strategy in both food insecure and food secure

states involved shopping techniques. This strategy of relying on their decision-making

skills, part of the microsystem, appeared to enable rural limited resource families to stretch

their food dollar to some extent.

The second reported food coping strategy, involving the mesosystem (the bridge

between systems), was different for the families in the food insecure and food secure states.

While families in the food secure states were able to avoid hunger by eating with others

(usually with extended family members, less often with friends), those in food insecure

states relied, instead, on external sources of community support such as food pantries and

other food sources. Extended family may not be a viable option for families in the food

insecure states either by default (no extended family members close by) or by design

(extended family members are unable to assist them or they are not personally close).

The third most frequently selected and intensively used strategy among families in the

food secure states was based on their ability to marshal their human capital whereas

families in the food insecure states turned to various consumption reduction behaviors

which had far less positive consequences. Utilizing one’s human capital to procure food

supplies appears life affirming while the dieting, appetite curbing, and triage behaviors

adopted by families in the food insecure states convey a sense of desperation and, perhaps,

the higher degree of food insecurity that they may face. Families in the food secure states

never cited consumption reduction behaviors as a mechanism to manage when food was

insufficient. Interestingly, once again rural low-income families, regardless of food secu-

rity status, were more likely to fall back on the microsystem.

Use of the exosystem was evident in the money techniques that were cited as the fourth

most frequently identified and intensively used food coping strategy by both sets of

families. These are notable in that there are negative implications associated with them

since the families are buying food on credit, passing bad checks, or juggling bills. In the

short run, these strategies may enable low-income rural families to meet their food needs

however, in the long run, they may pose other problems for them.

Interestingly, using government programs or the macrosystem was the last food man-

agement strategy mentioned by both sets of families. Clearly these rural low-income

families preferred to depend on themselves and their abilities (their microsystem), on

extended family and friends and, finally, on local community groups (their mesosystem)

before they turned to the federal government (the macrosystem). This supports the findings

of Harvey et al. (2002) that low-income rural families would rather lean on their kin than

on the government. Most policies assume that families would readily turn to the macro-

system and seek outside help. However, these families were more likely to rely on the

micro and mesosystems rather than cross over to the next system level for support.

5.3 Conclusion and Policy Implications

The results of our study highlight a paradox about food insecurity that may be seen in some

communities: more rural low-income families in prosperous states appear to experience
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greater persistent food insecurity than those in less prosperous states. The mothers in the

food insecure states were more likely to be less educated, less likely to have a partner and,

also, less likely to be employed themselves or have a partner who was employed.

Per capita income did not explain the difference between the families in the food

insecure states and those in the food secure states. Therefore, the results did not support our

hypothesis that per capita income among families in the food insecure states would be

lower than that among families in the food secure states.

An index of material hardship, on the other hand, indicated that families in the food

insecure states faced greater difficulties trying to make ends meet and pay for necessities.

In addition, a greater proportion of their income was spent on housing costs than that of

families in the food secure states. These findings lend credence to our second hypothesis

that families in food insecure states are more likely to experience greater material hardship

and face greater housing costs. It is conceivable that in trying to meet the many financial

demands of daily life, families make a trade-off between food and other expenses. Thus,

policymakers should not assume that low-income families in prosperous states are better

off than those in less prosperous states. Instead it is important that they consider the

realities that families encounter, which often results in financial juggling, because of the

state-by-state variation in the cost of many basic necessities.

Based on the results of previous studies, we hypothesized an association between food

insecurity and low life satisfaction. Indeed, as theorized by Edwards et al. (2006), food

insecure families residing in prosperous states may experience an even lower quality of life

compared to similar families in less prosperous states. The uniqueness of our method of

sample selection and the presence of so many Hispanic families may have contributed to

the fact that the rural low-income families in the food insecure states did not report lower

levels of life satisfaction.

A wide array of coping strategies was reported by families in the food insecure and food

secure states. One critical observation is that families in the food insecure states used several

dangerous consumption reduction strategies such as dieting, curbing their appetite, and

triage. Interestingly, regardless of food security status, these rural low-income families were

more likely to rely initially on those strategies within the microsystem and the mesosystem

i.e. they used various human capital skills, sought help from extended family, and turned to

the local community. In contrast, federal programs seemed to be their last resort. The

reliance on personal solutions, be they positive or negative, and the desire to stay within a

narrower range of systems may be considered commendable to some. However, it raises

questions as to why, in the face of persistent food insecurity, rural low-income families

prefer this, even when the outcome may be negative such as curbing their appetite.

Our findings point to persistent food insecurity among these rural low-income families

as a consequence of place and personal circumstances. In order to address and rectify the

paradox of food insecurity, policymakers should examine federal assistance programs. Are

they reaching those for whom they are intended, are these programs adequate, and do we

have families that may need some other type of assistance?
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