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Since the late 1990s accelerated growth in health care spending coupled with a 

cost shift of health insurance from employers to employees has created an 

increased financial burden for many families. Past research suggests that 

financial burden due to out-of-pocket (OOP) health care costs limits access to 

health care and may reduce spending on other basic needs, such as food. The 

primary objective of this study was to assess the relationship between out-of-

pocket health care expenditures and food insecurity among families with children. 

Secondarily, this study examined the relationship between the health status of 

children and household food security. This study used data from the Panel Study 

of Income Dynamics (PSID, 2003) to test whether higher out of pocket health 

care expenditures increase household food insecurity for families with children. 

Respondents reported out of pocket expenditures for both medical services and 

insurance premiums in 2001 and 2002. Food insecurity was measured for the 

previous 12 months using the 18-item USDA Food Security Survey Module. 

Multivariate weighted logit analysis was conducted to model the relationship 



 

 

between OOP health care costs and household food security status; and child 

health status and household food security. There was no evidence that higher 

OOP health care costs were associated with household food insecurity. 

However, among families earning less than 300 percent of the federal poverty 

threshold, having private insurance did increase the likelihood of experiencing 

food insecurity (OR =4.77, 95% CI = 0.05 - 1.02). Households with a child in poor 

health were not more likely to experience food insecurity; however having a wife 

in poor health was associated with food insecurity (OR = 4.00, 95% CI =1.67-

9.52). The findings from this study suggest that programs designed to limit OOP 

health care spending among moderate and low income families should evaluate 

the impact on household food security.  
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Out-of-Pocket Health Care Expenditures and Household Food Insecurity 
Among Families with Children 

 

CHAPTER 1. INTRODUCTION 

 

Out-of-pocket health care costs represent a form of financial 

pressure that is sometimes unplanned and has the potential to devastate 

families without adequate savings and/or health insurance. Some families 

may experience high out-of-pocket costs in a single year because of a 

costly but nonrecurring health problem. Others may have members with 

chronic illnesses and experience high costs year after year (Merlis et al., 

2006).  Although an increase in out of pocket health care spending has 

been observed for many different household types during the past two 

decades, low and middle income working age families are more likely to 

experience a larger financial burden (Banthin & Bernard, 2006; Doty et al., 

2005; Merlis et al., 2006; Paez et al., 2009).  

Since the late 1990s accelerated growth in health care spending 

coupled with a cost shift of health insurance from employers to employees 

has created an increased financial burden for many families (Merlis, et al., 

2006). The rise in medical care costs and insurance premiums has 

outpaced the growth in wage earnings (Rowland, 2008). As a result, many 

families go without needed care or fail to fill a prescription due to cost 
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(Doty et al., 2005; Gruber, 2006; Merlis et al., 2006). Some families are 

forced to run up large credit card debt, take a loan against their home, or 

reduce spending on other basic necessities such as shelter and food 

(Doty et al., 2005; Seifert & Rukavina, 2006). 

Food insecurity is a signal of economic hardship. It exists whenever 

the availability of nutritionally adequate, safe foods or the ability to acquire 

personally acceptable foods in socially acceptable ways is limited or 

uncertain (Campbell, 1991). Sixteen million children live in households 

that face financial barriers to accessing food (Nord et al., 2009). These 

households are considered to be food insecure, which by definition is a 

condition that results from a lack of money and other resources for food 

(Nord & Prell, 2007).   Families that experience the more extreme “very 

low food security” skip meals, cut meal proportions, do not eat or lose 

weight because of restricted or depleted household food stores (S. J. 

Carlson et al., 1999).  

Research suggests that parents will limit their consumption of food 

to protect their children (McIntyre et al., 2003). The health and cognitive 

impacts of reduced food supply for families and children are widespread. 

A growing body of research illustrates that food insecurity and 
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insufficiency 1is associated with poor mental and physical health, cognitive 

delays and increased absences from school and work (Alaimo et al., 2002; 

Alaimo et al., 2001; Belsky et al., 2010; Cook & Frank, 2008; Vozoris & 

Tarasuk, 2003).  

When faced with food insecurity, families will use a variety of 

coping mechanisms such as utilizing federal nutrition assistance programs 

(Swanson et al., 2008), receiving food from other family members (Heflin 

et al., 2011) and seeking emergency food boxes from food banks  

(Mammen et al., 2009). Although these coping mechanisms alleviate 

some of the negative impacts, they do not ameliorate food insecurity 

entirely (Heflin et al., 2011; Mammen et al., 2009; Swanson et al., 2008). 

Determining why some families experience food insecurity but others do 

not is crucial to developing effective interventions and policies.  

Research questions guiding this study are the following:  

1.) What is the role of household out of pocket health care 

expenditures on household food security status among families with 

children?  

 

                                                 
1
 Prior to the development of the food security measures, the National Health and 

Nutrition Examination Survey (NHANES) and the Continuing Study of Food Intake by 
Individuals (CSFII) assessed the adequacy of households’ food access using a single 
question. Households were classified as food sufficient if they reported that they always 
had enough to eat and food insufficient if they reported that they sometimes or often did 
not have enough to eat.  
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2.) Does participation in the Supplemental Nutrition Assistance 

Program influence the relationship between out-of-pocket health 

care expenditures and food security among families with children?  

 
3.) What is the influence of child’s health on household food security? 

 

In this chapter, the prevalence of food insecurity and the associated 

health impacts are described. In addition, the potential role of income, 

budget demands and economic hardship is introduced. Finally, the policy 

significance of the research is discussed and the specific aims presented. 

The Prevalence of Food Insecurity among Families with Children 

Throughout the past twenty years, prevalence rates of food insecurity 

among families with children have remained relatively unchanged- with an 

average of 17% of households with children reporting food insecurity 

(Nord et al., 2009).  The rates of food insecurity are higher among certain 

types of families. Families with children under the age of 18 (21%) are 

more likely to be food insecure than low-income households without 

children (11%). Black and Latino families are more likely to experience 

food insecurity (25% and 27%) than White families (11%) (Nord et. al., 

2009). Family structure is also an important factor to consider. Low 

income single parent households with children are especially vulnerable to 

food insecurity- 50% for those headed by single women and 49% for those 
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headed by single men. However, 44.3% of low-income households with 

children and two adults experienced food insecurity in 2007-2008 (Nord et 

al., 2009). Limited job opportunities and low wage rates of households 

seem to place families at greater vulnerability for experiencing food 

insecurity (Bartfield & Dunifon, 2006; Bernell et al., 2006; Gundersen & 

Oliveira, 2001b).  

Although unemployment has been linked to food insecurity 

(Bartfield & Dunifon, 2006; Bernell et al., 2006; Rose, 1999; Tapogna et 

al., 2004), the Economic Research Service (ERS) of the USDA observed 

that in 2006-2007, about 85% of households with food insecure children 

had at least one working adult, including 70% with at least one full time 

worker (Nord, 2009).  Additional research supports the finding that 

households that are underemployed are more likely to experience food 

insecurity (Bartfield & Dunifon, 2006; Bernell et al., 2006; Gundersen & 

Oliveira, 2001b).  

The Impact on Children’s Health 

The health of a child is a reflection of the overall health of a 

household. The material well-being of families shapes the daily exposures 

and safeguards of childhood (Wise, 2004). One manner in which material 

well-being influences health is through the ability of families to acquire 

nutritious foods. Children from birth through adolescence require a 
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consistent source of nutrient dense foods to meet their nutritional needs  

(Brown, 2008). Many of these are essential nutrients, meaning that they 

cannot be produced in sufficient amounts by the body, and must be 

supplied in the diet.   

Previous research suggests that children living in food insecure 

households are at higher risk for vitamin and mineral deficiencies 

(Bhattacharya et al., 2004; Dixon et al., 2001; Murphy et al., 2008; Rose & 

Oliveira, 1997; Sharkey, 2008). Furthermore, childhood is a time in which 

one learns food habits and practices that influence eating patterns 

throughout life (Satter, 1999). Food shortages have been shown to alter 

children’s feeding environment which may encourage children to overeat 

during periods when food is available (Feinberg et al., 2008). Reducing 

barriers that limit a family’s ability to provide food for the household may 

prevent future negative health outcomes among children and parents 

(Hamelin et al., 1999; Kleinman et al., 1998; Margheim & Leachman, 

2007; Murphy et al., 2008; Rosas et al., 2009; Siefert et al., 2001).  

Income, Budget Demands and Economic Hardship 

Families with low incomes are more likely to become food insecure 

(Gundersen & Oliveira, 2001b; Hofferth & Wilde, 2004; Nord et al., 2009); 

however, low household income alone does not fully explain why certain 
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types of households are more vulnerable to food insecurity (Murphy et al., 

2008).  Studies have consistently observed food insecurity among 

households above the poverty line (Gundersen & Oliveira, 2001b; Nord, 

2009; Vozoris & Tarasuk, 2003). For example, among households with 

children that experienced food insecurity (either among parents or 

children), 23.6% reported earnings above 185 percent of the federal 

poverty line (Nord, 2009). These findings suggest that the poverty 

threshold, as a measure of income inadequacy, may not be an accurate 

representation of a family’s ability to provide the necessary food. In fact, 

many families, at incomes above the poverty-line, experience financial 

hardships and struggle to meet budget needs (Lin & Bernstein, 2008; 

Short, 2011).   

The current poverty measure was constructed in the early 1960s 

based on the cost of a subsistence food budget as described in the 

Economy Food Plan (based on the 1955 Household Food Consumption 

Survey). For a family of four, the poverty threshold was three times the 

subsistence food budget because the average family of three or more 

spent one-third of its after–tax income on food in 1955. An equivalence 

scale (based on differences in food budgets and relative expenditures 

among families of different sizes) was used to create multiple poverty 

thresholds for different types and sizes of families. Currently the official 
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poverty thresholds vary by family size, number of children, and 

elderly/nonelderly households. Although the 1963 thresholds have 

remained constant in real terms since that time, they are updated each 

year with the Consumer Price Index (CPI).  

There are numerous criticisms of the current poverty thresholds 

(Citro et al., 1995; Ruggles, 1990). Research has demonstrated that the 

current poverty measure neglects geographical differences in the cost of 

living among regions, localities and urban/rural areas (Bernstein et al., 

2000; Nord & Prell, 2007). Perhaps the most salient criticism is that 

thresholds are based on data from 1955 and do not reflect any information 

related to current expenditures, and household budget demands which 

compete with food dollars (Bhattacharya et al., 2003; Blank & Greenberg, 

2008; Frank et al., 2006; Gundersen & Oliveira, 2001b; Lin & Bernstein, 

2008; Rose et al., 1998; Short, 2011; Tapogna et al., 2004).  

Although opinions vary on what should be considered as a basic 

family need in today’s society, most researchers agree that families need 

sufficient income to pay for food, housing, childcare, transportation, and 

health care, with a something left over for other necessary expenses 

(Bernstein et al., 2000).  Many jobs in our economy do not pay workers a 

“living wage” and do not offer benefits, such as paid leave, health 

insurance or retirement (Bernstein et al., 2000; Chinitz et al., 2010; Dinan, 
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2009). Less than half (47.3%) of low wage workers had any employer-

provided health insurance during 2002 (Boushey & Wright, 2004). As a 

result, it is feasible to posit that families with tight budgets and rising 

health care costs may reach the point of food insecurity (Gundersen & 

Oliveira, 2001b).  

Shifting the Rising Cost of Health Care onto Families 

From 2000-2006 the cumulative increase in premiums for employer 

sponsored insurance was 87% compared to a 20% increase in wages and 

a 18% increase in overall inflation (Rowland, 2008).  This signals that 

families may not have sufficient income to cover the additional budgetary 

demands of rising OOP health care costs.  

Many households devote a larger proportion of their discretionary 

spending to pay for out-of-pocket medical care and insurance premiums 

as more of the growing cost of health care has shifted to the consumer. 

Between 1989 and 2003, the share of employees contributing to their 

employer provided health plan rose significantly from 66% to 92% for 

dependent coverage, and the share of premium costs paid by employees 

increased by 42.5% for dependent coverage (Boushey & Wright, 2004).  

Out-of-pocket medical costs include costs associated with medical 

care that are not covered by insurance. These costs include coinsurance, 
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copayments, deductibles, prescription drugs and other medically related 

items. An examination of OOP medical costs in 2002 observed that nearly 

one of six families spent 10% or more of income (or 5% or more if low 

income) on out of pocket medical care costs (Merlis et al., 2006). When 

insurance premiums are considered, the proportion rises to one of four 

families spending 10% or more of income (or 5% to less than 10% if low 

income).   

In 2003, 45% of children were living in families with out-of-pocket 

health care spending (medical costs plus insurance premiums) exceeding 

$2,000 and 30% were living in families with spending exceeding $10,000 

(Bernard & Banthin, 2006). Although an increase in OOP health care 

spending has been observed for all household types, studies point out that 

certain households were more likely to experience a larger financial 

burden. These include, low and middle income working age families 

(Banthin & Bernard, 2006; Doty et al., 2005; Merlis et al., 2006; Paez et 

al., 2009) and those with a member in poor or fair health (Bennett et al., 

2010), a chronic disease (Banthin & Bernard, 2006) or a functional 

limitation (Mitra et al., 2009).   

Out of Pocket Health Care Costs and Food Security 

Difficulty paying for costs associated with medical bills and 

insurance premiums is a form of a budget strain that may reduce the 
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ability to purchase food (Nelson et al., 1998; Quandt & Rao, 1999), and in 

turn, force individuals to seek food from emergency food providers (Cohen 

et al., 2006; Oregon Food Bank, 2008).  Relative to the overall literature 

on food insecurity and health care expenditures little is known about the 

impact of OOP costs on food security among families with children. 

Regional and national surveys of emergency food pantry users suggest 

that medical bills interfere with the ability of households to purchase food 

(Cohen et al., 2006; Nelson et al., 1998; Oregon Food Bank, 2008; 

Quandt & Rao, 1999); however, this information is not specific to families 

with children. 

Studies conducted in a medical setting have observed that many 

patients must make a choice between food and medicine, including 

delaying the purchase of medicine to buy food or trading off between food 

and medicine purchases (Biros et al., 2005; Kersey et al., 1999). A recent 

study observed that OOP medical care expenditures reduced the 

resources available for food (Nielsen et al., 2010); however, this study did 

not account for insurance premiums, used a 5-item measure of food 

security (rather than the full 18 item assessment) and did not directly 

assess the impact on families with children. No study to our knowledge 

has quantitatively examined the extent to which food insecurity is explicitly 

linked to health care expenditures among families with children.  
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Supplemental Nutrition Assistance Program 

Some families who are experiencing food insecurity enroll in a 

federal Food and Nutrition Service program, such as the Supplemental 

Nutrition Assistance Program (SNAP) (Heflin et al., 2011; Mammen et al., 

2009; Swanson et al., 2008). Approximately one in every four Americans 

participate in at least one of the fifteen food and nutrition assistance 

programs of the U.S. Department of Agriculture (USDA) that provide a 

nutritional benefit for many children and low income adults (Food and 

Nutrition Service, 2012). SNAP, which is one of the largest programs, 

accounts for 73 percent of all Federal food and nutrition spending in fiscal 

2011 (Food and Nutrition Service, 2012). 

Nearly 75 percent of SNAP participants are in families with children 

(Center on Budget and Policy Priorities, 2012). The program provides a 

monthly benefit to eligible participants for purchasing food items at 

authorized retailers. On average, households with children received $419 

a month in benefits in fiscal year 2011 (Center on Budget and Policy 

Priorities, 2012). SNAP is available to households with limited income and 

assets (subject to certain work and immigration-status requirements). 

Over 85 percent of households that receive benefits have gross incomes 

below the poverty line (about $22,000 for a family of four in 2012), and 



 

 

 

13 

almost all of the rest have incomes between 100 and 130 percent of 

poverty (Center on Budget and Policy Priorities, 2012).  

Households must meet the net income criterion which is ≤100% 

FPL income to participate. A household’s net income is based on 

household size and the subtraction of six deductions from the gross 

income. These deductions include 20% earned income, a standard 

income deduction, dependent care costs, child support costs, and excess 

shelter costs. For households with a documented disability or a member 

aged 65 or older, costs associated with medical care can also be 

deducted from the gross income. It is reasonable to posit that all families 

with high rates of medical care costs and incomes above the income 

eligibility guidelines may benefit from such a deduction. 

Research Objectives and Questions 

The primary objective of this study is to assess the relationship 

between out-of-pocket health care expenditures and food insecurity 

among families with children. Secondarily, this study will examine the 

relationship between the health status of children and household food 

security. 
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Research questions and hypotheses guiding this study are as follows:  

1.) What is the role of household out of pocket health care 

expenditures on household food security status among families with 

children?  

Ha: Higher out of pocket health care expenditures increase household 

food insecurity for families with children.  

2.) Does participation in SNAP influence the relationship between out-

of-pocket health care expenditures and food security among 

families with children?  

Ha: for families with OOP health care costs, SNAP reduces the 

likelihood of experiencing food insecurity. 

3.) What is the influence of child’s health on household food security? 

Ha: A child’s fair or poor health increases the likelihood of food 

insecurity among families.  

Significance of the Study 

This study will describe how OOP health care cost burden impacts 

a household’s food security, which has both public health and public policy 

implications. This study will use survey data analysis to examine the 

household food security status of families with children during a time in 

which OOP medical care costs were increasing faster than incomes and 

inflation.  Traditionally, households obtain health insurance coverage as a 
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protection from financial risk due to health expenditures. Families with 

health care coverage are facing rising premium costs, increasing OOP 

costs, limited coverage, and decreasing availability of employer-based 

coverage which may provide little protection (Bernard & Banthin, 2006; 

Rowland, 2008). Past research has examined the impact of OOP on 

health care utilization, prescription drug compliance and overall health. 

This study will add to the literature on economic burden of health care by 

exploring the relationship between OOP costs and household food 

security.  

From a public health perspective, 17 million households experience 

food insecurity (Nord et. al., 2012). Food is a basic physiological need. 

The body requires adequate calories and sufficient nutrients for the 

maintenance of good health (Brown, 2008). Food insecurity is associated 

with decreased consumption of nutrients and calories (Bhattacharya et al., 

2004; Dixon et al., 2001; Rose & Oliveira, 1997) and is a predictor for poor 

health status among children (Pheley et al., 2002) and adults (Vozoris & 

Tarasuk, 2001).  

Research shows that there is a relationship between food insecurity 

and dietary intake among children and adults (Bhattacharya et al., 2004; 

Dixon et al., 2001; Murphy et al., 2008; Rose & Oliveira, 1997; Sharkey, 

2008; Tarasuk, 2001).  Insufficient consumption of key nutrients over time 
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can lead to deficiency and poor health outcomes. The health 

consequences for children of food insecure households include higher 

rates of iron deficiency anemia (Skalicky et al., 2006); more frequent 

doctor’s visits and increased hospitalization among children in food 

insecure homes (Cook et al., 2006; Murphy et al., 2008).   

Food insecurity may lead to behavioral problems, poor academic 

achievement and depression among school-aged children (Kleinman et 

al., 1998; Murphy et al., 2008). Parents of food insecure families report 

higher levels of stress (Siefert et al., 2001) and depression (Margheim & 

Leachman, 2007), which results in poorer attachment with children that 

further exacerbates the negative health outcomes for children (Hamelin et 

al., 1999). Thus, it is important to analyze the influence of health care 

expenditures on household food security. 

 Food insecurity, like other social determinants of health, is a multi-

faceted phenomenon with multiple causes (Exworthy, 2008). It 

necessitates policy action across different sectors. Since the 1930s, the 

primary policy approach to ameliorating food insecurity has been through 

food relief- either in the distribution of surplus agricultural commodities 

(Eisinger, 1998), the establishment of vouchers redeemed for food, or the 

provision of meals/meal boxes (Poppendieck, 1998). Food relief in times 

of hardship is an integral part of a robust safety net. Although 
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supplemental nutrition assistance programs play a key role in addressing 

food insecurity, it does not address the underlying causes of food 

insecurity. Furthermore, federal funding for nutrition assistance and 

emergency food programs has grown in the past 4 years, accounting for 

over 75% of the total costs of the Food, Conservation and Energy Act of 

2008 (Weber, 2008). Increased funding for these programs usually means 

that other necessary program funding must be reduced, as the Federal 

and State budgets struggle multiple demands.   

Rose (1999) identified the link between household income shocks 

and food insecurity in the late 1990s. A growing body of research and 

policy approaches has begun to address the intersections between 

financial well-being, family budget demands and food insecurity 

(Bhattacharya et al., 2004; Frank et al., 2006; Ma et al., 2008; Oregon 

Hunger Task Force, 2010). Prior research suggests that heating costs and 

housing instability are linked to food insecurity. State-wide efforts to 

prevent food insecurity are including economic stability for families among 

the key items in their policy agenda (Oregon Hunger Task Force, 2010). 

Supporting families in their efforts to meet basic family budget needs, 

while also strengthening the safety net is a comprehensive approach to 

addressing food insecurity. 
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There remains a critical gap in the knowledge base concerning the 

health care contributions to food insecurity. The connection between 

health care expenditures for those under 65, and food insecurity has to be 

fully explored. The primary outcome of this investigation is to empirically 

link health care expenditures to food insecurity. The output generated from 

this project will provide policymakers with enough information to consider 

the broader implications of families burdened by out-of-pocket health care 

expenditures and the eligibility guidelines for programs that serve families 

suffering from food insecurity.  
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CHAPTER 2.  LITERATURE REVIEW 

 

This chapter begins with a discussion of food security among 

families and past studies that have examined the root causes of food 

insecurity. Next, a discussion about OOP health care cost burden among 

families and the coping strategies that families employ to minimize 

negative impacts will be introduced.  The role of supplemental nutrition 

assistance programs is then presented. Past research on the impact of 

food insecurity on children’s health will be discussed. The theoretical 

framework guiding the development of this study, the household 

production theory is then presented. Finally, the current study is described 

and specific aims and hypotheses are restated. 

The Determinants of Food Insecurity among Families 

Households with children are more likely to be food insecure than 

households without children (Nord & Parker, 2010). Throughout the past 

twenty years, prevalence rates of food insecurity among families with 

children have remained relatively unchanged- with an average of 17% of 

households with children reporting food insecurity (Nord et al., 2009). The 

rate increases to 22.3% among families with children under the age of 6. 

The literature has established socioeconomic and demographic factors 
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associated with food insecurity among families in the United States. For 

example, families headed by an African American, Hispanic, immigrant, 

never married person, a divorced person or separated person, a renter, 

younger person, a disabled person and those with fewer years of 

education are more likely to be food insecure than their respective 

counterparts (Hofferth & Wilde, 2004; Nord et al., 2009). 

Although families with an unemployed adult and those working for 

wages at or below the poverty line are more likely to experience food 

insecurity, income and employment status alone do not explain food 

insecurity rates among families. Studies have consistently observed food 

insecurity among households above the poverty line (Gundersen & 

Oliveira, 2001b; Nord, 2009; Vozoris & Tarasuk, 2003). A recent study of 

food insecurity in households with children reports that 23.6% of 

households with incomes greater than 185% FPL reported food insecurity 

in 2007-2008. Among these households, 20.9% experienced food 

insecurity among children, in spite of the fact that most (85%) had a 

working adult, including 70% with a full-time worker (Nord, 2009). 

Resources available to the household are perhaps the most 

important determinant of food security among families. Early research 

signaled that family budgets and income shocks matter, especially for 

households with incomes above the federal poverty level (Brown et al., 
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1997; Rose, 1999). Several recent studies confirm these earlier findings 

and further propose that household savings allow families to withstand 

budget shocks without reducing food consumption behavior to the level of 

food insecurity. For instance, Gundersen and Gruber (2001) find that 

average household income over a two-year period is a better predictor of 

whether a household is food insecure than current income. In addition, 

they observe that households without any liquid assets are substantially 

more likely to be food insecure than those with liquid assets. Using data 

from the 1993 panel of the Survey of Income and Program Participation 

(SIPP), Ribar and Hamrick found that assets were protective against food 

insecurity for poor households and that income volatility is associated with 

food insecurity. Another study using a nationally representative sample 

from the 2002 Survey of Program Dynamics observed that in the presence 

of household assets, income’s effect on food security decreases (Guo, 

2011). For low income families, a savings account was observed to be the 

most stable determinant of food security, as it is exactly these savings that 

people need in times of economic crisis to secure food acquisition.  

One type of budget demand that has been associated with 

decreasing a family’s financial resources to the point of food insecurity is 

out of pocket medical care costs. Out of pocket medical expenditures 

constitute a large portion of a family’s budgets. In 2003, 45% of children 



 

 

 

22 

were living in families with out-of-pocket spending exceeding $2,000 and 

30% were living in families with out of pocket spending exceeding $10,000 

(Bernard & Banthin, 2006).   

Relative to the overall literature on food insecurity and medical 

expenditures, little is known about the impact of OOP health care costs on 

food security among families with children. Regional and national surveys 

of emergency food pantry users suggest that medical bills interfere with 

the ability of households to purchase food (Cohen et al., 2006; Nelson et 

al., 1998; Oregon Food Bank, 2008; Quandt & Rao, 1999). Studies 

conducted in a medical setting among patients have observed that many 

patients must make a choice between food and medicine, including 

delaying the purchase of medicine to buy food or trading off between food 

and medicine purchases (Biros et al., 2005; Kersey et al., 1999). 

 A recent study by Nielsen et al (Nielsen et al., 2010) observed that 

OOP medical care expenditures were negatively associated with a family’s 

ability to meet its food needs. The Nielsen et al (2010) study is the first 

quantitative study to use a nationally representative sample to examine 

the impact of OOP medical expenditures on food security status. The 

authors used data from the 2001 panel of the Survey of Income and 

Program Participation (SIPP). A two-stage probit least squares analysis 

was used to model the relationship between food insecurity and OOP 
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medical expenditures while controlling for the likely endogeneity of the two 

variables. The simultaneously estimated medical expenditures and food 

insecurity equations indicated that the probability of experiencing food 

insecurity increased as OOP medical care expenditures increased, 

controlling for all other variables in the model. 

The current study is distinct from Nielsen et al (2010) in several 

ways.  First, the present study uses a different nationally representative 

dataset, the Panel Study of Income Dynamics (PSID), which focuses on 

socioeconomics and health. Second, PSID measured food security in a 

more comprehensive way. It includes the full 18-item “core module” 

(Bickel et al., 2000), which is designed to capture the various 

combinations of food conditions, experiences, and behaviors that 

characterize the complex phenomenon of food insecurity. These 18 

questions are used to assess food insecurity at any time during the past 

12 months. This is different from the Nielsen et al (2010) study, in which 

only 5 questions from the USDA core module were used to assess food 

insecurity in the past 4 months. Third, out of pocket medical expenditure 

information in the SIPP is assessed in a single question: “During the past 

12 months, about how much was paid for your own medical care, 

including payments for hospital visits, medical providers, dentist, medicine 

or medical supplies?” Although this question does inquire about 



 

 

 

24 

prescription drug costs, it does not include health insurance premiums, 

which have been shown in past studies to have increased substantially for 

families during the past two decades (Bernard & Banthin, 2006; Rowland, 

2008).  

This study will calculate total OOP health care expenditures across 

the following health care components: doctor, outpatient surgery, dental 

bills, nursing home, hospital bills, health insurance premiums, 

prescriptions, in-home medical care, special facilities, and other services. 

Finally, the current study will specifically examine the impact of OOP 

health care expenditures on the food security status of families with 

children a vulnerable population for whom no such research has been 

carried out before. 

Out of Pocket Medical Costs Strain Family Resources 

During the past decade there has been a growing body of research 

on the impact of medical care financial burden on families. Although most 

of this literature has focused on medical care hardship, it provides 

direction for this study as we examine the impact of health care financial 

burden on food insecurity. The following section discusses the findings of 

past research on medical care financial burden.  
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Although negative financial and health impacts of medical care 

costs have been documented at spending 2.5% and 5.0% of total income 

for low income families (Bennett et al., 2010; Merlis et al., 2006). Medical 

care burden has been defined as spending 10% or more of total income 

on out-of-pocket medical care expenses (Banthin & Bernard, 2006). 

Households experiencing medical care financial burden have decreased 

economic well-being and poorer health outcomes (Doty, Edwards & 

Holmgren, 2005; Heflin, London & Scott, 2011; Reed, Brand, Newhouse, 

Selby & Hsu, 2008). For example, a recent study observed that 

households experiencing a medical care financial burden are more likely 

to default on payments, declare bankruptcy (McCloud & Dwyer, 2011); 

and exhaust personal savings accounts in response to medical care bills 

(Collins et al., 2008; Helman et al., 2006) or borrow money to pay for care 

(Collins et al., 2008; Helman et al., 2006; Reed et al., 2008). The negative 

impact on a family’s financial well-being can be long term, as households 

with past medical burden report difficulties obtaining credit (McCloud & 

Dwyer, 2011).  

In an attempt to avoid further medical care costs, patients with a 

reported medical care financial burden are more likely to report that they 

have failed to fill a prescription (Chernew et al., 2008; Doty et al., 2005), 

forgo a needed doctor’s visit (Reed, Brand, Newhouse, Selby & Hsu, 
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2008) or skip recommended tests compared to patients with lower out of 

pocket costs (Doty et al., 2005; Merlis et al., 2006).  

Supplemental Nutrition Assistance Program and Food Security 

 

The Supplemental Nutrition Assistance Program (SNAP) is a key 

strategy that some families use to cope in times of decreased resources 

for food. Research on the impact of SNAP participation has focused on 

changes is food expenditures, availability of nutrients, health outcomes 

and effect on food security.  

SNAP benefits are expected to directly affect household food 

expenditures by boosting monthly income. For a family of three with one 

worker who earns $10 an hour, SNAP increases the family’s take home 

income by roughly 20-50%, depending on the number of hours worked 

(CBPP, 2012). These funds support households’ ability to purchase 

nutritious foods- over 86 percent of benefits are spent on fruits, and 

vegetables, grains, dairy, meat, and meat alternatives (CBPP, 2012). By 

increasing food expenditures, SNAP is expected to increase the nutrients 

available to participating households, and therefore the nutrient intake of 

individuals in those households. Evidence from earlier studies support the 

assertions that SNAP participation leads to an increase in food 

expenditures, increases the amount of food energy available and 
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increases protein availability (Fox, Hamilton & Lin 2004). Research 

examining the impact of the Food Stamp Program (SNAP) on food 

expenditures and nutrient availability has employed different methods 

(participant vs. nonparticipant; dose-response, and cash-out studies), 

used different sample populations (ranging from national survey to local 

case studies) and employed different methods to control for selection bias 

(Fox et al., 2004).  

More recent research has focused on examining the impact of 

SNAP on food security status (Bartfield & Dunifon, 2006; Borjas, 2004; 

Craig Gundersen & Oliveira, 2001b; (Gibson-David & Foster, 2006)  

Huffman & Jensen, 2003; Kabbani & Kmeid, 2005; Nord & Golla, 2009; 

Ratcliffe et al., 2011; Yen et al., 2008). Similar to studies examining food 

expenditures and nutrient availability, these studies also employ a mix of 

methods and find a mix of results with inconsistent findings regarding the 

impact of SNAP participation on food insecurity (or food insufficiency). For 

example, the variety of methods employed in past studies include the use 

of “natural experiments” (Bartfield & Dunifon, 2006; Borjas, 2004), 

simultaneous equations (Gundersen & Oliveira, 2001a; Huffman & 

Jensen, 2003), propensity matching techniques (Gibson-David & Foster, 

2006), instrumental variables approach (Ratcliffe et al., 2011; Yen et al., 

2008) and longitudinal analysis (Kabbani & Kmeid, 2005; Nord & Golla, 



 

 

 

28 

2009). Examining the impact of SNAP participation on food security status 

is made difficult because SNAP participation influences food insecurity 

and food insecurity influences SNAP participation. 

Overall, research supports that SNAP participation has a moderate 

reduction effect on the prevalence of households categorized as “very low 

food secure”2 as defined by the USDA core module (Gibson-David & 

Foster, 2006; Nord & Golla, 2009; Yen et al., 2008). For example, analysis 

of data from the 2001-2006 Current Population Survey Food Security 

Supplement reveals that once households began receiving SNAP 

benefits, the probability of very low food security declined within a month 

or two, by about one-third (Nord & Golla, 2009). The amount of benefit 

seems to matter in terms of impacting food security status. At least two 

studies have observed a reduction in severity of food insecurity with more 

generous SNAP benefits (Huffman & Jensen, 2003; Kabbani & Kmeid, 

2005).  Furthermore, household food security has been shown to be 

negatively impacted when the benefit is reduced or removed (Borjas, 

2004; Gundersen & Oliveira, 2001a; Hofferth & Wilde, 2004; Nord & Golla, 

2009; Pérez-Escamilla et al., 2000).  

                                                 
2
 Households with 6 or more affirmative responses on 18 item FSSM (USDA, 2000) with 

reports of multiple indications of disrupted eating patterns and reduced food intake 
(USDA/ERS, 2011). 
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The Relationship between Child’s Health Status and Household Food 
Insecurity 

 

Food insecurity has been associated with poor health status, 

(Pheley et al., 2002) more frequent doctor’s visits, increased 

hospitalization (Cook et al., 2006; Murphy et al., 2008) no usual source of 

care, postponed medical care, postponed medications and not receiving 

the recommended well-child care visits (Ma et al., 2008). Among children 

age 12 to 16 years, children in food insufficient households are 82% more 

likely to have seen psychologist or other mental health professional 

because of an emotional, mental, or behavioral problem and 74% more 

likely to have difficulty getting along with others compared to children from 

food secure households (Alaimo et al., 2001).  Furthermore, compared to 

food secure adolescents, adolescents of food insufficient households are 

more likely to suffer from depression and dysthymia and are more likely to 

commit suicide (Alaimo et al., 2002). 

Prior research has illustrated that low income families with special 

needs children experience substantial out-of pocket expenses for health 

care (Lukemeyer et al., 2000; Newacheck et al., 2004; Porterfield & 

DeRigne, 2011), child care (Lukemeyer et al., 2000), rehabilitation 

services and transportation (Lukemeyer et al., 2000; Newacheck et al., 

2004). In addition, there are indirect costs associated with foregone 
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earnings due to a parent staying home to care for the child (Lukemeyer et 

al., 2000). To our knowledge, no study to date has explicitly examined the 

extent to which a child’s health status influences food insecurity.  

Theoretical Framework 

Household production theory is particularly relevant to this study in 

that it provides a framework in which to examine how families’ produce 

food security, in the face of rising out of pocket medical care costs. 

Household production theory has been used extensively to understand 

household factors that influence health status (Conway & Kutinova, 2006; 

Corman et al., 1987; Grossman, 1972; Jewell & Triunfo, 2006; 

Rosenzweig & Schultz, 1983; Rous et al., 2004). It is also applicable to the 

production of food insecurity, as it emphasizes that families face multiple 

competing demands for the use of resources that could be devoted to 

producing food.   

Household Production of Health 

Household production theory is based on the belief that households 

value good health (DeVanzo & Gertler, 1990). According to Grossman 

(1972), health is both a consumption commodity and an investment 

commodity. As a consumption commodity good health increases utility 

(i.e., pleasure), whereas sick days is a source of disutility (i.e., 
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displeasure). Health serves as an investment. Health enables social, 

economic and personal development fundamental to well-being ("Ottawa 

Charter for Health Promotion," 1986). Households combine purchased 

goods and services and their own time to produce health (Becker, 1965; 

Grossman, 1972). The goods, services and behaviors are not valued in 

isolation, but are valued because they contribute to the production of 

health.  Thus, the demand for goods, services and behaviors that 

influence health are often derived from the demand for health (DeVanzo & 

Gertler, 1990).   

The household (family) is the basic unit of analysis within the 

household production theory. A household may be one person or a small 

group of people who share resources for the purpose of pursuing their 

mutual well-being. The aim is to identify the type and quantity of inputs 

that are most efficient and effective in producing health. Examples of 

inputs often studied within the household production of health include 

medical care (Conway & Kutinova, 2006; Corman et al., 1987; Jewell & 

Triunfo, 2006; Rosenzweig & Schultz, 1983; Rous et al., 2004), federal 

supplemental nutrition programs- such as WIC (Corman et al., 1987), 

maternal education (Rosenzweig & Schultz, 1983; Webb & Block, 2004), 

family structure and parental health (Jones et al., 1999).  
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Household production theory explicitly recognizes that households 

experience resource constraints- both time and income in their production 

of health (Grossman, 1972). Constraints influence the type and quantity of 

inputs to employ. However, households choose inputs in order to 

maximize overall benefit to the household; for example, they seek to 

obtain the combination of health and other objectives they value most. 

Finally, education enters the production process as an important 

moderator that influences the efficiency of the production process 

(Grossman, 1972). More educated people are more efficient at producing 

health given a set of inputs than individuals with lower amounts of 

education.   

Household Production of Food Security 

Food security is the “access by all people at all times to enough 

food for an active, healthy life. Food security includes at a minimum (1) the 

ready availability of nutritionally adequate and safe foods, and (2) an 

assured ability to acquire acceptable foods in socially acceptable ways” 

(Bickel, et. al, 2000). Parent(s) and their caregivers use their education 

and ability to combine the inputs, income, time and food, to produce food 

security in order to increase the wellbeing of their household. Families 

directly enjoy the benefits of food security- such as eating good food and 

being stress free. Indirectly, they derive utility from its positive influence on 
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health and growth. The disutility associated with being food insecure is 

related to hunger, the inability to acquire desired types of food, and the 

shame that parents feel about their children lacking adequate food 

(Gundersen & Oliveira, 2001b). Parents may prefer to use available 

resources to ensure food security in order to avoid the negative impacts to 

health, cognitive development and absenteeism that have been 

associated with food insecurity.  

Inputs available to families in the production of food security are 

subject to personal, social, cultural, and policy influences (DeVanzo & 

Gertler, 1990). Different households may choose a different set of inputs 

given similar circumstances, with some households being more successful 

in producing food security than others (Berman et al., 1994). The 

emphasis on the family/household in the production of food insecurity is 

important because food security status is typically measured at the 

household level. In addition, the household is the target of many health 

and nutrition programs and policies implemented by federal and state 

governments.  

Resource Constraints 

The concept of constraint is important when understanding the 

household production of food security. The type and quantity of inputs that 

are available to a household are shaped in part by constraints of time and 
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income.  As less money is available, households must prioritize which 

inputs (i.e., medical care, shelter, utilities, transportation, child care, food) 

and what amounts will be purchased.  Research suggests that food is a 

normal good (Abdulai & Aubert, 2002), as income levels decrease, the 

demand for food also decreases, assuming that prices and preferences 

are held constant.   

Time, like income, is a finite resource which is unique to each 

individual (Becker, 1965).  Although many measures of hardship focus on 

limitations to income, it has been observed that many families experience 

a shortage of time to devote to household tasks (Vickery, 1977).  As more 

time is devoted to market work, less time is available for all other uses.  

For example, Douthitt (2000) observed that 90% of the single parents 

employed full time and 77% of the full-time homemakers do not spend the 

minimum of 2 hours per day that Vickery proposed as the minimum 

necessary to meet household production needs.  The number of young 

children in the homes increases the amount of time needed to devote to 

child care, house care and total housework (Douthitt, 2000). Thus, families 

with children, particularly young children may require more time available 

within the household in order to meet the demands of caring for children, 

managing household duties and preparing food. Finally, food preparation 

(Rose, 2007) and food shopping (Dobson et al., 1994) are additional time 
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consuming activities that may limit the ability for some families to produce 

meals at home, thus suggesting that they must use more of their money to 

purchase time efficient- pre-prepared foods or foods from restaurants to 

meet food needs (Hamermesh, 2006; Pan & Jensen, 2008; Stewart et al., 

2006).   

The household production theory provides a framework to 

understand the constraints and multiple priorities that households 

encounter. It is reasonable to posit that growing OOP medical costs for 

families can crowd out other budget demands as a family is faced with 

constraints in both time and income. This current study is shaped by the 

key constructs of the household production theory and findings from past 

research which have examined the root causes of household food 

insecurity.  

Table 2.1: Key constructs from the Household Production of Health 
framework guiding this study. 

Outcome Competing Budget 
Demand 

Constraints Resource Personal 
influences 

Food 
Security 

OOP Medical Care 
OOP Insurance 

Premiums 

Time 
Income 

SNAP Health Status 
Disability Status 
Insurance Status 

 

Restatement of the Research Objectives and Questions 

The primary objective of this study is to assess the relationship 

between out-of-pocket health care expenditures and food insecurity 

among families with children.  
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Research questions and hypotheses guiding this study are as follows:  

1.) What is the role of household out of pocket health care 

expenditures on household food security status among families with 

children?  

Ha: Higher out of pocket health care expenditures increase household 

food insecurity for families with children.  

2.) Does participation in SNAP influence the relationship between out-

of-pocket health care expenditures and food security among 

families with children?  

Ha: for families with OOP health care costs, SNAP reduces the likelihood 

of experiencing food insecurity. 

3.) What is the influence of child’s health on household food security? 

Ha: A child’s fair or poor health increases the likelihood of food insecurity 

among families.  
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CHAPTER 3.  METHODS 

Overview and Rationale 

This chapter begins with a description of the data followed by a 

description of the study sample, variables included, and the statistical 

approach to answer the research questions.   

Panel Study of Income Dynamics 

 The Panel Study of Income Dynamics (PSID) is a longitudinal 

survey of a representative sample of U.S. individuals (men, women, and 

children) and the families in which they reside. It has been ongoing since 

1968. The 2003 PSID is selected for this study as it includes a 

standardized scale of household food security and other variables of 

interest, such as out-of-pocket medical costs, insurance premium costs, 

family economic resources, and annual SNAP participation. Parent 

reported child health status is also included from the 2002 Child 

Development Supplement to the Panel Study of Income Dynamics (CDS-

PSID II). In 2002, the PSID supplemented its data collection with data on 

developmental outcomes among children aged 5 years to 18 years 

residing in PSID households.  
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Several past studies have used data from the PSID to examine the 

determinants of household food security (Armour et al., 2008; Cook & 

Frank, 2008; Huang et al., 2010), the impact of nutrition assistance 

programs on household food security status (Jones & Frongillo, 2006; 

Mykerezi & Mills, 2010) and health outcomes associated with food 

insecurity (Dunifon & Kowaleski-Jones, 2003; Huang, Matta & Kim, 2010; 

Jones & Frongillo, 2007; Jones & Frongillo, 2006; and Martin & Lippert, 

2012).  This study will build upon these past studies to examine the 

relationship between OOP health care expenditures and food insecurity.  

 The PSID data collection has been conducted at the Survey 

Research Center at the University of Michigan since its beginning in 1968, 

with the Inter-University Consortium for Political and Social Research 

(ICPSR) data archive handling the public distribution of the data files, 

documentation, and User Guide. Currently Frank P. Stafford and Robert F. 

Schoeni leads the research team conducting the PSID. Sponsors for the 

study include the National Science Foundation, the National Institute on 

Aging, the National Institute of Child Health and Development, the USDA-

Economic Research Service, the Office of the Assistant Secretary for 

Planning and Evaluation, the U.S. Department of Housing and Urban 

Development, and the Center on Philanthropy at Indiana University.  
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The original 1968 PSID core sample of 4,800 families was based 

on two independent samples. The first sample, known as the SRC 

Sample, is a probability sample of households from the 48 contiguous 

states consisting of about 3,000 families. The SEO Sample consists of 

about 2,000 low-income families confined to Standard Metropolitan 

Statistical Areas (SMSAs) in the North and non-SMSAs in the Southern 

region. This core sample is a stratified multi-stage sample. It is stratified in 

that certain segments of the population are more likely to be selected 

(e.g., low-income households from the SEO sample) relative to the 

general population. It is multi-stage in that primary sample unit areas from 

the U.S. are first defined and selected, then defined areas within the 

primary sampling units are selected, and then families within these 

geographic areas are selected for participation.  

 In 1997, to make the PSID representative of the changing U.S. 

population, the PSID added a sample of 441 immigrant families who 

arrived after 1967. To account for complex sampling strategies, the entry 

of new families into the original sample and attrition, the PSID includes 

post-stratification weights that calibrate the estimates to the demographic 

characteristics of the US population (Hill, 1991).  This annual post-

stratification reweighting adjusts the PSID composition to benchmark 

parameters from the US Census and the Current Population Survey. The 
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PSID has achieved high response rates. A response rate of 97% has been 

consistently obtained for the “core re-interview sample.” While most cross 

sectional surveys have experienced rapid declines in response rates over 

the past several years, the PSID has experienced no such decline 

(McGonagle & Schoeni, 2006).  

Instrumentation 

 The 70 minute telephone survey is conducted with the same 

households on a biennial basis (Andreski et al., 2009). In addition, in-

person interviews have been conducted with respondents who do not 

have telephones (roughly 500 each year) (Hill, 1991).  A single primary 

adult –usually the male adult head, if there is one– serves as the sole 

respondent. Sometimes the wife (or cohabitant, referred to as "wife") of 

the head agrees to grant an interview when the head does not. The single 

household respondent provides information about him/herself and about 

all other family members (Hill, 1991).   

In addition to questions relating to employment, income and 

demographic characteristics, the questionnaire from 2003 has several key 

components that are utilized in this study. These include household 

expenditures on insurance premiums and out-of-pocket medical costs, 

health insurance coverage, food security status, and child’s general health 

status. 
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Study Sample 

This study draws data from the 2003 PSID and the 2002 CDS-II. 

These years were chosen due to the inclusion of household food security 

status in 2003 in the PSID and the ability to link 2003 families with the 

2002 CDS-II which provides the information on child health status.  This 

study sample was limited to household head respondents who participated 

in both the 2003 PSID and the 2002 CDS-II telephone interviews 

(n=1819).  Sample inclusion criteria include households identified by the 

PSID as a family with children where the household head (or wife) is less 

than 65 years of age.  The examination of the children’s health care status 

is limited to household heads with children (ages 5-18) who participated in 

the 2002 CDS-II and who participated in the 2003 PSID (n=1444).  As 

mentioned earlier, the CDS-II only includes children who were ages 5-18 

at the time of the 2002 interview. We limit our analysis to households with 

children, because food insecurity is most prevalent among these 

households.  

Some of the contextual variables in our analysis describe nutrition 

assistance programs targeting children, such as SNAP (Bartfield & 

Dunifon, 2006). The exclusion of families with a household head and/or 

wife age equal to or greater than 65 years of age is due to the likelihood 

that they are covered by Medicare health insurance and have different 
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experiences with out-of-pocket medical care expenditures than individuals 

younger than 65 years of age (Doty et al., 2005; Merlis et al., 2006).  

Measures 

The following section describes the variables used in this study. 

Appendix 1 provides a table summarizing each variable used in this study, 

along with a brief description and PSID code.  

Household Food Security Status 

 The presence of household food insecurity in 2002 was assessed 

with the full version of the U.S. Food Security Survey Module (FSSM) 

which was collected in the 2003 interview of PSID families. The FSSM 

was developed in 1995 under a cooperative effort of  the Food and 

Nutrition Service (FNS) and Economic Research Service (ERS) of the 

U.S. Department of Agriculture (USDA) and the Centers for Disease 

Control and Prevention, National Center for Health Statistics (NCHS) of 

the U.S. Department of Health and Human (Bickel et al., 2000).  The 

FSSM is a validated measure that has been used to calculate national and 

state-level statics on household food security in the U.S on an annual 

basis since 1995. The FSSM questions have become the basis for official 

government estimates of the number of food insecurity people in the U.S.  
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 Questions gauge the frequency of conditions, experiences and 

behaviors in the past 12 months; such as worrying whether food would run 

out before money was available to buy more, unable to afford to eat 

balanced meals, and whether adults ever not eat for a whole day because 

there wasn’t enough money for food. Response options for these items 

range on a three-point scale from “often” (1) to “never” (3). Appendix 2 

presents the full list of the 18 questions asked in the 2003 PSID.   

 Responses to the 18 items were recoded as either “affirmative” (1) 

or “negative” (0) using the procedures defined by Bickel et al (2000).  The 

18- item scale is comprised of items with three different types of response 

categories. Those items that offer only “yes” or “no” are recoded as 

“affirmative” or “negative”. For example, “During 2002, did you (or other 

adults in your household) ever eat less than you felt you should because 

there wasn't enough money to buy food?” Two groups of items, however, 

have different response categories. Questions Q2 to Q7 have three 

response categories: “often true”, “sometimes true”, and “never true”. For 

these items both “often” and “sometimes” are considered affirmative 

responses. For example, “The food that (I/we) bought just didn't last, and 

(I/we) didn't have the money to get more. Was that often, sometimes, or 

never true?” Q8a, Q12a, and Q14a are follow-up items whose response 

categories are “almost every month”, “some months but not every month”, 
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and “only one or two months”. These questions take the form of “How 

often did this happen--almost every month, some months but not every 

month, or in only 1 or 2 months?” For purposes of this scale, the first two 

responses are considered affirmative and the third is considered negative.  

Thus, the negative condition on these indicators is “only one or two 

months” while the positive, or affirmative, is that the condition occurred in 

three months or more during the year.  As recommended by Bickel and 

colleagues (2009) questions that a household does not answer because it 

has been screened out (answered negatively to two screening questions) 

are coded as negative responses throughout the 18 items.  

  After the responses were recorded to “affirmative” (1) or “negative” 

(0), responses to 18 items were summed for a total FSSM score.  Overall 

scale scores for households ranged from 0-18, with a Cronbach’s α at 

0.902. Households were classified as food secure (0) if the FSSM score 

was below 3 or food secure (1) with a FSSM score of 3 or higher (Bickel et 

al., 2000). 

Out-of-Pocket Medical Expenditures 

 Three measures of medical financial burden are included. OOP 

medical expenditure is a measure of the total sum dollar amount spent in 

2001 and 2002 on a set of medical services not covered by insurance. 

These services include payments made to doctors, outpatient surgery, 



 

 

 

45 

dental bills, nursing homes, hospitals, prescriptions, in-home medical care, 

special facilities and other services. Money spent on deductibles, 

coinsurance or copayments are also captured.  

Insurance premiums is a measure of the total sum dollar amount 

spent in 2001 and 2002 for all of the “health insurance or health care 

coverage(s), including the amounts that are automatically deducted from 

pay as well as amounts paid directly”.  

Financial burden due to OOP medical expenditures and insurance 

premiums is also expressed as the share of total household income 

(pretax) and is consistent with other studies who have examined financial 

burden of health care services and premiums (Banthin & Bernard, 2006; 

Bennett et al., 2010; Bernard et al., 2006; Tu, 2004).   

Total out-of-pocket is the sum of OOP medical and the insurance 

premiums. 

Preliminary analysis showed that out-of-pocket medical 

expenditures for medical services and insurance premiums do not follow a 

normal distribution. In order to account for skewness in the data, the 

natural log for both medical expenditures and insurance premiums are 

used in the multivariate analysis.   

Health Insurance Coverage 
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Type of health insurance was captured by asking if anyone in the 

family was covered by a health care plan in 2001 or 2002. Response 

categories included (a) employer provided health insurance, (b) private 

health insurance purchased directly, (c) Medicare, (d) Medi-Gap, (e) 

Medicaid/Medical Assistance/Medi-Cal, (f) Military health care/VA, (e) 

State-sponsored health care, and f) no insurance. In order to create 

meaningful groups and avoid the problems associated with small cell size, 

the above categories were collapsed into three dummy variables: 1) any 

private insurance (a & b); any public insurance (including Medi-Gap3) (c-

e); and no coverage (f).   

Health Status 

 The PSID 2003 questionnaire collected information on self-reported 

health status by asking the head (wife) to rate his/her health in general as 

“excellent, very good, fair, or poor”. Response options range on a five-

point scale from poor (0), fair (1), good (2), very good (3), to excellent (4). 

For the purposes of this study the responses were recoded into a 

dichotomous variable (0 = very good/good; 1= fair/poor). This is consistent 

with other studies (Vozoris & Tarasuk, 2003). The item non-response rate 

for self-reported health status is very low for the 2003 wave of data with a 

                                                 
3
A Medigap policy is health insurance sold by private insurance companies to fill the 

“gaps” in Original Medicare Plan coverage. Medigap policies help pay some of the health 
care costs that the Original Medicare Plan doesn't cover (Centers for Medicare and 
Medicaid Services, 2012- www.cms.gov) 
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rate of 0.02%. The PSID finds fewer people reporting themselves in 

excellent health relative to the NHIS. Although 29-32 percent of the adult 

population is in excellent health according to the NHIS, the estimate is 

only approximate 23 percent according to PSID (Andreski et al., 2009).  

Disability Status 

 Disability has been defined through different conceptual models 

that lead to different measures (Mitra et al., 2009). To account for this 

issue, two measures of disability are included in this study. The first 

measure is based on the 2003 PSID question: “Do you (Head or Wife) 

have any physical or nervous condition that limits the type of work or the 

amount of work you can do?”  

This one-item measure of disability is consistent with how disability 

is measured in other nationally representative surveys, including the 

Current Population Survey (CPS) and the Survey of Income and Program 

Participation (SIPP).  However, the reporting of a limitation is based on the 

subjective judgment of the individual which may not reflect a disability that 

will limit one’s ability for more than 12 months (Bernell, 2003). A sensitivity 

analysis of the disability variable for both head and wife was conducted to 

assist with the conceptualization of the variable. A head or wife is defined 

as “disabled” if he/she answered affirmatively in at least two waves from 

1999, 2001, 2003 and 2005.  
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Table 3.1: Disability measured by PSID,1999-2005. 

 Head reports a 
disability 

Wife reports a 
disability 

2003 wave 167 (11.3%) 90 (9.9%) 
Indicated disability in multiple waves between 
1999-2005 (4 waves) 

  

   2 waves 176 (11.8%) 98 (10.6%) 
   3 waves 88 (5.9%) 51 (5.5%) 

 The second measure of disability matches the guidelines of the 

Supplemental Nutrition Assistance Program eligibility due to a disability. 

According to the FNS-USDA an individual is considered disabled if they 

receive Federal disability or blindness payments under the Social Security 

Act, including Supplemental Security Income (SSI) or Social Security 

disability or blindness payments, or receive state disability or blindness 

payments based on SSI rules (FNS/USDA, 2009). Two dummy variables 

were created for household heads and wives that reported receiving 

Supplemental Security Income during 2002.   

Children’s Health 

 Child’s (5- 18 yr.) health status is merged to the PSID data from the 

2002 CDS-II. Children’s health status was measured by the primary 

caregiver’s answer to the question: “In general, would you say CHILD's 

health is excellent, very good, good, fair, or poor?” For the purposes of 

this study the responses were recoded into a dichotomous variable (0 = 

very good/good; 1= fair/poor). The use of parent report of child’s general 

health status is consistent with other studies examining the impact of food 
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insecurity/insufficiency on health outcomes among children (Alaimo, 

Olson, &Frongillo, 2001; Cook et al, 2004).  

 

 

Supplemental Nutrition Assistance Program (SNAP) Participation 

 In order to assess the role of SNAP participation on food security 

status (measured for 2002), SNAP participation in 2002 was included with 

the following question: “Did you (or anyone else in your family) receive 

food stamp benefits at any time in 2002?” Past research has shown that 

families will enroll in SNAP when household food security is the most 

compromised (i.e., very food insecure) (Nord & Golla, 2009). The food 

security measure used in the PSID captures food insecurity at any time 

during the past year (2002 for this study). The correlation between use of 

food stamps in 2002 and use of food stamps in 2003 is 0.79 (p< 0.01), 

indicating that there is some overlap among households participating in 

the program both years.  

Demographics 

 Demographic characteristics of the household head included in the 

analyses were age, sex, race, education level, employment status and 

area of residence. Age of household head is defined as the actual age of 

the individual reported in years on his or her most recent birthday. 



 

 

 

50 

Information from this question was used to create the following exclusive 

categories: less than 25 years, 25-34 years, 35-49 years and greater than 

49 years.  

 The PSID identifies the sex of the head of the household. By 

definition, the spouse (wife/ ‘wife’) in a PSID family is female. A dummy 

variable for female household heads was created. Race of household 

head is determined by the asking the household head to describe his/her 

background as: “white, black, American Indian, Aleut, Eskimo, Asian, 

Pacific Islander, or another race” 

The head may respond up to four times to this question, identifying 

four types of racial background. From this information, the following 

exclusive categories were created: Latino (all races); Black; White; and 

Other. Dummy variables were created with White as the referent category. 

These categories were created based on past research which has 

observed that Latino and African-American households have higher rates 

of food insecurity than the general population (Chilton & Booth, 2007; 

Kaiser et al., 2003; Laraia et al., 2009; Sano et al., 2011). Education level 

represents the numbers of years of education completed for the 

household head. A dummy variable representing less than high school 

education was created.  
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 Employment status for household head was measured in the 

survey with the following question: “We would like to know about what you 

do --- are you working now, looking for work, retired, keeping house, a 

student, or what?”. Information was then used to create two exclusive 

categories: unemployed and employed. Area of residence was created by 

PSID using the Beale-Ross Rural-Urban Continuum Code based on the 

household’s place of residence in 2003. Rural-Urban Continuum Codes 

form a classification scheme that distinguishes metropolitan (metro) 

counties by the population size of their metro area, and nonmetropolitan 

(nonmetro) counties by degree of urbanization and adjacency to a metro 

area or areas (ERS, 2004). A total of nine categories identify whether a 

household resides in a metro (3 groupings) or nonmetro (6 groupings) 

county. The codes are particularly helpful in examining trends in nonmetro 

areas that may be related to degree of rurality and metro proximity (ERS, 

2004). However, for the purposes of this study, families were identified as 

living in either a rural (1) or an urban (0) setting.  

Household Resources & Constraints  

Household income includes all pretax income for the head of 

household and spouse, as well as any other members of the household. 

Total family income information was used to construct a measure of 

poverty status for each household based on the U.S. Poverty Guidelines. 
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For example, based on household size and income for 2002, a household 

was categorized as: below 100%FPL, below 130%FPL, below 185%, 

below 200%, below 300%, below 400%, and 400% or above.  

Exploratory data analysis of income level and food security status 

was conducted in order to determine which level(s) to include in the 

empirical model. Results illustrate a trend of increasing likelihood of 

experiencing food insecurity. Families with income level below 100% FPL 

are 1.5 times more likely to experience food insecurity. Those with income 

below 300% FPL are 5.9 times more likely to be food insecure compared 

to families with incomes above 400% FPL. Given the results of this 

analysis and past research that documents food insecurity above the 

federal poverty line, the less than 300% of FPL was selected to be 

included in further analyses. We posit that increased budget demands 

may be influencing the food security status of these households. 

 
Table 3.2: Multivariate weighted logit of poverty thresholds (FPL) and 
food insecurity (PSID, 2003; n=1819; weighted n= 18,990,683). 
 

% of 
FPL 

Odds 
Ratio 

Linearized 
se 

t P>|t| 
95% Confidence 

Interval 

100 1.547 0.582 1.16 0.246 0.739 3.237 
130 1.434 0.551 0.94 0.348 0.675 3.045 
185 3.200 1.704 2.18 0.029 1.126 9.096 
200 0.769 0.419 -0.48 0.629 0.264 2.237 
300 5.885 3.969 2.63 0.009 1.568 22.087 
400 1.610 1.328 0.58 0.564 0.319 8.118 
401 Referent      
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A measure of the household’s access to liquid assets, such as a 

bank account was included in this study. The PSID inquires about savings 

accounts with the following question: “Do you (or anyone in your family 

living there) have money in checking or savings accounts, money market 

funds, certificates of deposit, government savings bonds, or treasury 

bonds?” Information was used to create two exclusive categories: has a 

savings account or does not have a savings account.  

Finally, a measure of time resources for the household is included 

with the following question: “About how much time do you (Head) spend 

on housework in an average week? I mean time spent cooking, cleaning, 

and doing other work around the house”. A similar question was asked for 

the wife. A continuous variable of the number of hours per week for each 

household was created by summing the responses from the household 

head and wife. Based on prior research, spending less than 14 hours per 

week in the home is a marker of “time poverty” (Douthitt, 2000; Vickery, 

1977). Consequently, households were divided into two exclusive 

categories: (1) spends less than 14 hours per week in home production 

activities, and (0) spends 14 hours or more per week in home production.  
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Data Screening 

 Prior to analyzing the data, several steps were taken to insure the 

quality and completeness of the data set. The msdesc and mvpatterns 

commands in Stata were used to tabulate the prevalence of missing 

values. Screening analysis revealed that missing data among the OOP 

cost variables was a concern. Insurance premiums, which represents the 

percentage of family income spent on insurance premiums had missing 

data for 13.63% of the sample (n=248). Further examination of this 

variable revealed that most of the missing responses (n=243) were due to 

respondents stating that they “did not know” their OOP insurance premium 

costs, while the remaining (n=5) refused to answer. Similarly, medical 

expenditures had a considerable number of missing values (6.76%; n = 

123). In total, 327 respondents (17.98%) had missing values for both 

insurance premiums and medical expenses (OOP variables).  

Table 3.3 shows a comparison of participant characteristics with 

and without missing data on these two key predictors.  It is evident that the 

subsample (with no missing data on OOP variables) is mostly similar to 

the one with missing data. Only public insurance (10.65% vs. 5.09%) and 

food stamp participation in 2002 (11.45% vs. 6.52%) were significantly 

higher (p<0.05) among the sample with no missing data on OOP 

variables. Limiting the analysis to only those cases with complete data 
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reduces effective sample size and precision (Heeringa et al., 2010). Past 

work by Heeringa and colleagues (2010) suggests that item missing data 

rates of 1-19% are not likely to produce major biases for survey estimates 

based on only the complete cases. Therefore, list-wise deletion of the 

cases rather than imputation of the missing values were conducted. 

Further inspection into the OOP variables found one case with extreme 

outlier values for medical services (24000%) and insurance premiums 

(207200%). This case was deleted from the dataset. Given these 

considerations, statistical analyses were limited to the subsample with full 

information on OOP variables and excluding one outlier (n=1491). 
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Table 3.3: Summary statistics by OOP missing* (n=1819; weighted n= 
18,990,683) 
 Missing 

(n=327) 
Not missing 

(n=1492) χ
2
 P 

Variable n %
†
 n %

†
 

Food insecure 31 8.87 175 10.90 1.080 0.450 
Private insurance  264 81.32 1052 76.00 3.918 0.133 
Public insurance 22 5.09 200 10.65 8.674 0.011 
Uninsured  40 13.55 240 13.35 0.009 0.945 
Fair/poor health: head  40 8.37 194 11.79 2.904 0.160 
Fair/poor health: wife 24 6.73 90 6.64 0.003 0.962 
Fair/poor health: child 14 3.82 59 3.84 0.001 0.986 
Has disability: head 34 9.91 176 11.94 0.989 0.428 
Has disability: wife 24 8.87 101 8.28 0.113 0.792 
SSI: head 13 2.11 54 2.28 0.030 0.878 
SSI: wife  0 0.00 13 0.87 2.574 0.244 
Food stamps 2002  32 6.52 261 11.45 6.300 0.034 
Food stamps 2003 34 8.29 255 11.01 1.928 0.258 
WIC 2002 33 4.94 144 7.90 3.142 0.071 
Unemployed 49 11.63 270 12.30 0.104 0.797 
No bank account 99 21.82 450 19.41 0.904 0.439 
Doesn’t own home 115 25.97 551 28.77 0.956 0.441 
Low housework: head 247 76.67 1075 74.15 0.827 0.480 
Low housework: wife 73 21.68 338 24.70 1.225 0.382 
<300% FPL 117 29.36 570 26.87 0.772 0.492 
Female-headed  101 25.32 529 24.68 0.054 0.858 
Age       
< 25  13 2.04 41 1.69 0.173 0.668 
  25 – 34 61 15.78 331 18.74 1.454 0.336 
  35 – 49  207 64.97 911 63.74 0.162 0.753 
> 49  46 17.22 209 15.83 0.353 0.653 
Race/ethnicity       
  White  136 67.38 704 67.31 0.001 0.984 
  Black  150 17.22 607 14.27 1.711 0.207 
  Latino  19 8.88 105 12.12 2.520 0.232 
  Other  10 5.18 50 4.43 0.315 0.676 
< 12 years education: 
head  

46 16.25 280 16.74 0.042 0.883 

Rural residence 6 1.63 46 4.03 4.037 0.071 
* Cases that missed any of the OOP variables (OOP costs: oopcostperc; Insurance costs: insperc). 
† 

Weighted percentages. 
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In Stata, the collin program was used to detect multicollinearity 

(Acock, 2006). Two measures, the VIF (variance of inflation factor) and 

tolerance indicated the strength of the interrelationships among the 

unweighted independent variables. In this study, the tolerance values 

ranged from 0.135 to 0.952, while the mean VIF was 2.12 (values ranged 

from 1.05 to 7.41). These results indicated that high multicollinearity was 

not an issue. 

Statistical Analysis 

Summary statistics were calculated for all study variables. The 

2003 Core/Immigrant Family Cross-Sectional Weight was used for all 

weighted statistical analyses. The sampling error stratum and cluster 

codes were used to specify the sampling error calculation model for the 

complex sample design. Multivariate analyses were conducted using the 

svy command in Stata SE 11.1 (StataCorp LP, College Station, Texas). 

Using the estatgof command, adjusted Wald tests (Hosmer & Lemeshow, 

2000) were used to compare goodness-of-fit across the various binary 

response models. The next section describes the multivariate analyses 

conducted for each research question (and the corresponding 

hypotheses). 
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Research Question #1: What is the role of household out of pocket 

medical care costs on household food security status among families with 

children?  

Ha: Higher out of pocket medical costs increase household food insecurity 

for families with children. 

 A four-step multivariate logit analysis was conducted to model the 

relationship between OOP medical care costs and household food 

security status. In the first model, the analysis includes the natural log of 

OOP costs (total out of pocket expenditures, including medical costs and 

insurance premiums) and food security status. The second model adds 

those variables identified by the household production theory: insurance 

status, head/wife health, head/wife disability, head/wife SSI, unemployed, 

no bank account, no home, head/wife housework <14 hours, poverty level, 

no wife. The third model adds demographic variables: female, age, 

race/ethnicity, education (head), rural.  

The model may be written thus: 
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Where Yi us the binary outcome (i.e. food insecurity, 1=food insecure) for 

household head i. β0 is the constant, and subsequent β are the 

coefficients for predictors x1 through xk, starting with OOP variables. 

 After inspecting the third model, a fourth model was built to include 

four interaction terms to isolate the effect of OOP variables, private 

insurance, and black race by poverty threshold (<300% fpl).  

Research Question #2: Does participation in SNAP influence the 

relationship between out-of-pocket health care expenditures and food 

security among families with children? 

Ha: For families with OOP health care costs, SNAP reduces the likelihood 

of experiencing food insecurity.  

A four-step multivariate logit analysis was conducted to model the 

influence of participation in SNAP on the relationship between OOP 

medical care expenditures and food security status. In the first model, the 

analysis includes participation in SNAP and food security status. The 

second model adds the key independent variable, the natural log of total 

OOP expenditures and an interaction term between OOP and food 

stamps.  In the third model, the variables identified by the household 

production theory are included: insurance status, head/wife health, 

head/wife disability, head/wife SSI, unemployed, no bank account, no 

home, head/wife housework <14 hours, poverty level, no wife. The fourth 
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model includes demographic variables: female, age, race/ethnicity, 

education (head), rural.  

Research Question #3: What is the influence of child’s health on 

household food security? 

Ha: A child’s fair or poor health increases the likelihood of food insecurity 

among families. 

Following a similar modeling approach, a four-step logit was built to 

assess the influence of children’s health on food security. In the first 

model, the analysis includes child’s health status and food security status. 

The second model includes the key independent variable, total OOP 

medical expenditures, and an interaction term between OOP costs and 

child’s fair/poor health. The third model includes variables identified by the 

household production theory: insurance status, head/wife health, 

head/wife disability, head/wife SSI, unemployed, no bank account, no 

home, head/wife housework <14 hours, poverty level, no wife. The fourth 

model includes demographic variables: female, age, race/ethnicity, 

education (head), rural.  
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CHAPTER 4. RESULTS 

 This chapter reports the results of the analysis. The first section 

presents the descriptive statistics of households that contain families with 

children in which all members are under the age of 65 years. The 

descriptive statistics include socio-demographic characteristics as well as 

economic and sociological covariates. The following section provides the 

results of analyses conducted to test each hypothesis.  

Sample Characteristics 

Table 4.1 presents the characteristics of households included in the 

analyses. The weighted percentages for the sample reflect the socio-

demographic profile of households with children in the United States in 

2002. The table indicates that about 12% of households with children were 

food insecure at some point during the previous year (11%, weighted 

estimate). This is lower than the 16% calculated by the Economic 

Research Service using the CPS- Food Security Supplement from the 

same time period (Nord, 2009). Families spent, on average, approximately 

8% of their income on out-of-pocket health care costs – hospital, doctor 

and prescription costs (3.7%), and insurance premiums (3.7%). Out-of-

pocket expenditures were significantly higher for some low income and 

middle income families (Table 4.2). Families earning between 100 and 



 

 

 

62 

less than 200 percent of poverty spent 8.74% of income on total OOP 

costs, while families earning between 200 and less than 300 percent of 

poverty paid on average, 8.96% of income.  

The proportion of households receiving SNAP (food stamps) 

benefits in 2002 was 17%. Eighteen percent of household head were 

unemployed at the time of the survey. Almost a third (30%) did not have a 

bank account, while over a third (37%) did not own/were buying a home. 

While 72% of household heads spent less than 14 hours doing 

housework, only 37% of wives did so. A little over half (57%) of the sample 

earned an income less than 300 percent of the poverty threshold. Thirty-

five percent were female-headed households.  Sixty-one percent of 

household heads were between 35 and 49 years old. In terms of 

race/ethnicity, white (47%) and black (41%) accounted for the majority of 

household heads. Nineteen percent of household heads had less than a 

high school diploma. Only 3% of households in our sample lived in rural 

areas.   
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Table 4.1: Summary statistics (PSID, 2003; n=1,491*; weighted n= 
15,917,002). 
 Unweighted statistics Weighted statistics 
Variable 

n % Mean SD 
Proportion / 

Mean 
se 95% CI 

Food insecure  175 11.74     0.11 0.01 0.09 0.13 
OOP medical costs

†
   3.68 16.04 3.66 0.38 2.90 4.42 

OOP medical costs (log)
†
   0.03 1.61 0.28 0.06 0.16 0.40 

Insurance costs
†
   3.72 6.62 4.00 0.25 3.49 4.51 

Ins. costs (log)
†
   -0.37 2.21 -0.19 0.10 -0.40 0.02 

OOP total costs
†
   7.40 17.69 7.66 0.50 6.66 8.66 

OOP total costs (log)
 †
   1.30 1.27 1.43 0.05 1.32 1.54 

Private insurance  1,051 70.49   0.76 0.02 0.71 0.80 
Public insurance 200 13.41   0.11 0.01 0.08 0.13 
Uninsured  240 16.10   0.13 0.01 0.11 0.16 
Fair/poor health: head  194 13.01   0.12 0.01 0.10 0.14 
Fair/poor health: wife

‡
 90 9.76   0.09 0.01 0.07 0.12 

Fair/poor health: child
§
 59 4.09   0.04 0.01 0.03 0.06 

Has disability: head 176 11.80   0.12 0.01 0.09 0.15 
Has disability: wife

‡
 98 10.63   0.11 0.01 0.09 0.14 

SSI: head 54 3.62   0.02 0.01 0.01 0.04 
SSI: wife

‡
 13 1.41   0.01 0.00 0.01 0.03 

Food stamps 2002  260 17.44   0.11 0.01 0.09 0.14 
Unemployed 270 18.11   0.12 0.01 0.10 0.15 
No bank account 449 30.11   0.19 0.01 0.17 0.22 
Doesn’t own home 551 36.96   0.29 0.02 0.25 0.33 
Low housework: head 1,074 72.03   0.74 0.01 0.71 0.77 
Low housework: wife

‡
 338 36.66   0.34 0.02 0.30 0.38 

<300% FPL 846 56.74   0.48 0.02 0.44 0.52 
No wife  569 38.16   0.27 0.02 0.23 0.31 
Female-headed  528 35.41   0.25 0.02 0.21 0.29 
Age         
< 25  41 2.75   0.02 0.00 0.01 0.03 
  25 – 34 331 22.20   0.19 0.01 0.16 0.22 
  35 – 49  911 61.10   0.64 0.02 0.60 0.68 
> 49  208 13.95   0.16 0.01 0.13 0.19 
Race/ethnicity         
  White  704 47.22   0.67 0.02 0.63 0.72 
  Black  606 40.64   0.14 0.01 0.12 0.17 
  Latino  105 7.04   0.12 0.02 0.09 0.16 
  Other  50 3.35   0.04 0.01 0.03 0.06 
< 12 years education: head  279 18.71   0.17 0.02 0.14 0.20 
Rural residence 46 3.09     0.04 0.01 0.02 0.08 

SD = standard deviation, se = linearized standard error, CI = confidence interval. 
* Sample is reduced from 1,819 to 1,492 cases that reported values for OOP variables. In addition, 
one case was deleted due to outlying values for OOP variables (OOP costs = 24,000; Insurance 
costs = 207,200).  
† 

Out-of-pocket medical, insurance, and total costs as percentage of income. Variables are also 
shown in logarithmic scale (using lnskew0 command). The weighted means are presented instead 
of proportions. 
‡
 For these variables, the denominator is the number of households with wives (n=922). 

§ 
Sample reduced to n=1,444 since 47 cases did not report their children’s health status. 
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Table 4.2. Unweighted Bivariate Analysis of Poverty Thresholds, Income and Out-of-Pocket 
Expenditures among Families with Children (n=1491, PSID, 2003). 
 
Poverty Threshold Income ($) Medical Care Costs ($) Insurance Premiums ($) 

 Mean sd t P Mean sd t P Mean sd t P 

<100 FPL 10657.29 6106.30 10.90 0.00 312.26 916.93 5.53 0.00 311.87 1257.03 9.56 0.00 
100 to <200 FPL 27872.15 8592.17 11.57 0.00 1463.82 7071.04 2.21 0.03 952.66 1837.43 9.85 0.00 
200 to <300 FPL 45296.22 11506.49 9.22 0.00 1531.02 2299.94 3.81 0.00 2450.40 2926.45 2.92 0.00 
300 to <400 FPL 62506.50 13753.33 7.33 0.00 2011.11 3081.04 1.77 0.08 2790.82 3091.54 1.92 0.06 
≥400 FPL 126926.10 126623.00 -22.76 0.00 2468.60 3075.26 -4.87 0.00 3413.28 4170.72 -10.45 0.00 

Full sample 62169.53 81967.11   2103.10 3222.54   1665.16 4123.02   

             

Poverty Threshold Total OOP Costs ($) Total OOP costs  
(as % of income)     

 Mean sd t P Mean sd t P     

<100 FPL 624.12 1763.71 9.60 0.00 7.34 30.10 0.05 0.96     
100 to <200 FPL 2416.48 7314.19 7.20 0.00 8.74 24.48 -2.01 0.04     
200 to <300 FPL 3981.42 4121.29 4.23 0.00 8.96 9.78 -5.47 0.00     
300 to <400 FPL 4801.92 4754.56 2.37 0.00 7.75 7.74 -5.00 0.00     
≥400 FPL 5881.88 5693.41 -9.59 0.00 5.24 4.87 3.04 0.00     

Full sample 3768.26 5634.46   7.40 17.69       
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The proportion of families experiencing financial burden associated 

with out of pocket medical costs and insurance premiums are displayed in 

Table 4.2 and Figure 4.1. In general, financial burden of health care costs 

is defined as spending at least 10% of family income out-of-pocket for 

medical services or insurance premiums (Banthin & Bernard, 2006; 

Bennett et al., 2010; Bernard et al., 2006; P. J. Cunningham, 2009; Merlis 

et al., 2006). For families earning less than 300% of federal poverty level, 

financial burden is defined as spending 5% or more of family income on 

health care. As illustrated in Figure 4.1 and shown in Table 4.2, 7% of the 

total sample reported spending 10% or more of family income on medical 

expenditures in 2001-2002. This is similar to findings from analysis of 

2001-2002 MEPS data among families (Merlis et al., 2006).   

Among low income families, financial strain has been reported at 

5% of total family income (Banthin et al., 2008). To assess the number of 

families with lower incomes who may be experiencing financial burden, 

families spending 5 to up to 10% of total income (less than 300% FPL) on 

medical costs is also examined. An additional 9% of families in this 

sample fall in this group due to health care costs. Eleven percent of 

families report spending 10% or more of total income on health insurance, 

while among low income families, an additional 11 % report spending 5 to 

10% of total income on insurance premiums.  
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Figure 4.1: Percent of families with out-of-pocket medical and 
insurance costs relative to income, PSID-2003 (n=1491)*. 

 

 
*unweighted data presented 

 

Over two thirds of the families (70%) had private insurance, 13% 

had public insurance, and 16% were uninsured. The majority of families in 

the sample report employer-sponsored health care, with relatively few 

reporting private-non-group coverage (Table 4.3). Twelve percent of 

household heads reported fair/poor health status, 12% reported a 

disability at least two times in the 1999-2005 time period, while only 2% 

received SSI benefits.  
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Table 4.3 Unweighted Bivariate Analysis* of Poverty Thresholds, Insurance Coverage, and 
Unemployment among Families with Children (n=1491, PSID, 2003). 
 

Poverty Threshold Employer-provided Insurance Private Insurance Public Insurance 

    (purchased directly)     

 n % χ
2
 P n % χ

2
 P n % χ

2
 P 

<100 FPL 32.00 13.62 341.05 0.00 7.00 2.98 1.07 0.30 108.00 45.96 254.38 0.00 
100 to <200 FPL 163.00 48.22 191.62 0.00 7.00 2.07 6.19 0.01 67.00 19.82 106.40 0.00 
200 to <300 FPL 224.00 82.05 4.88 0.03 7.00 2.56 5.92 0.02 13.00 4.76 6.10 0.01 
300 to <400 FPL 176.00 84.21 3.26 0.07 10.00 4.78 1.51 0.22 8.00 3.83 6.55 0.01 
≥400 FPL 389.00 89.22 148.10 0.00 32.00 7.34 14.77 0.00 4.00 0.92 82.85 0.00 

Full sample 984.00 66.00   63.00 4.23   200.00 13.41   

             

Poverty Threshold Uninsured Unemployed     
 n % χ

2
 P n % χ

2
 P     

<100 FPL 87.00 37.02 90.44 0.00 131.00 55.74 266.46 0.00     
100 to <200 FPL 101.00 29.88 135.43 0.00 75.00 22.19 58.13 0.00     
200 to <300 FPL 28.00 10.26 15.33 0.00 30.00 10.99 9.67 0.00     
300 to <400 FPL 14.00 6.70 7.65 0.01 14.00 6.70 1.26 0.26     
≥400 FPL 10.00 2.29 86.93 0.00 20.00 4.59 75.97 0.00     

Full sample 240.00 16.10   270.00 18.11       

Note: Percentages shown are specific to each poverty threshold (e.g. 13.6% of households below 100% FPL had employer-provided insurance). 

* unweighted statistics
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Research Hypothesis 1 

Higher out of pocket spending on health care costs increase household 

food insecurity for families with children. 

The results of the multivariate weighted logit analysis conducted to 

determine if higher out of pocket health care expenditures influences food 

insecurity status among families with children are shown in Table 4.4. The 

first model, with the key predictor variable, total out-of-pocket health care 

costs (services/supplies + insurance premiums) suggests that families with 

higher out-of-pocket costs are less likely to experience food insecurity 

(OR=0.64, 95%CI = 0.51- 0.79).  

The negative association between total out-of-pocket health care 

costs and food insecurity is no longer statistically significant once the 

theory based variables are included, as shown in model 2 (OR= 0.97, 95% 

CI = 0.76-1.21).  Families reporting private insurance were less likely to 

experience food insecurity (OR = 0.41, 95% CI = 0.18 - 0.93). Fair or poor 

health of the wife was positively associated with food insecurity (OR = 

2.66, 95% CI = 1.34–5.29). In addition, not owning a home (OR = 2.11, 

95%CI = 1.29-3.47) and having a family income less than 300% of the 

federal poverty threshold (OR = 6.83, 95%CI = 2.14-21.70) were also 

positively associated with food insecurity.  Although not statistically 
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significant at p = 0.05, disability status of the household head and low 

housework by the wife (less than 14 hrs. per week) were marginally 

associated with food insecurity (OR = 2.30, p = 0.06, 95%CI = 0.96-5.48 

and OR = 0.54, p = 0.08, 95%CI = 0.27-1.07, respectively).  

In model 3, relevant demographic predictors were entered into 

analysis. Although the association is not significant, higher out-of-pocket 

health care costs are positively associated with food insecurity status, OR 

= 1.01, 95%CI= 0.76-1.33. Having private insurance is not significantly 

associated with food insecurity (OR=0.55, 95%CI= 0.24-1.26). 

Households with a wife in fair or poor health, (OR = 3.40, 95%CI = 1.39-

8.80), or a head with a self-reported disability (0R = 2.70, 95%CI- 1.10-

6.62), were more likely to be food insecure. In addition, not owning a 

home, (OR = 1.96, 95%CI = 1.06- 3.62) or having a family income less 

than 300% of the federal poverty threshold (OR = 5.99, 95%CI = 1.96-

18.31) were positively associated with food insecurity. Female-headed 

households (OR = 2.46, 95%CI = 1.10 – 5.48) and those with less than 

high school education (OR = 2.09, 95%CI = 1.14 – 3.83) were more likely 

to be food insecure. Black-headed households were less likely to be food 

insecure (OR = 0.45, 95%CI = 0.22 – 0.93). 

 Model 4 introduces interaction terms in order to further explore the 

relationship between key predictors and food insecurity. These include 
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income below the 300 percent of poverty threshold, private insurance and 

black households. Three interaction terms were included: OOP total costs 

* < 300%FPL, Private insurance * <300%FPL and Black *<300%FPL.  The 

only significant interaction term (and the strongest predictor of food 

insecurity in Model 4) was for private insurance for households earning 

less than 300% of the federal poverty threshold (OR = 4.77, 95%CI = 1.02 

– 22.40).  

Unweighted t-tests were used to explore the difference in total out-

of-pocket (OOP) health care costs (as a percentage of income) by poverty 

threshold (<300% FPL) among households with private insurance. 

Households below 300% of the poverty threshold spent significantly more 

on total OOP health care costs (mean = 11.33, 95% CI = 10.08 – 12.58 

vs. mean = 6.27, 95% CI = 5.78 – 6.76; t = –8.218, p=0.000).  

Black households earning less than 300 percent of poverty 

threshold were not associated with food insecurity (OR = 0.68, 95% CI = 

0.11 – 4.29). In addition, when including this interaction term, there is no 

longer a statistically significant negative association between black 

household head with food insecurity for households earning 300% of 

poverty threshold or above (OR = 0.69, 95%CI = 0.10 – 4.56). Wife’s 

fair/poor health (OR = 3.52, 95% CI = 1.37 – 9.02), head’s disability (OR = 

2.63, 95% CI = 1.14 – 6.10), not owning/buying a home (OR = 1.85, 95% 
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CI = 1.04 – 3.32), female-headed households (OR = 2.34, 95% CI = 1.04 

– 5.22) and less than high school education (OR = 2.22, 95% CI = 1.21 – 

4.08) were statistically significantly associated with food insecurity status.  

Overall, higher out-of-pocket health care costs (medical plus 

insurance premiums) had little to no effect on food security among this 

sample of households with children, even after adjusting for other 

covariates (OR = 0.61, 95%CI = 0.17-2.19). However, among families 

earning less than 300 percent of the federal poverty threshold, having 

private insurance does increase the likelihood of experiencing food 

insecurity.  
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Table 4.4: Multivariate weighted logit of Total Out-of-Pocket Health Care Costs and Food Insecurity among 
Families with Children (PSID, 2003; n=1491; weighted n= 15,917,002). 

 Model 1 Model 2 Model 3 Model 4 
 OR P 95% CI OR P 95% CI OR P 95% CI OR P 95% CI 

OOP variables
†
                 

OOP total costs (log) 0.635 0.000 0.509 0.792 0.959 0.720 0.760 1.210 1.007 0.957 0.764 1.328 0.613 0.443 0.172 2.187 
Theory-based variables                                 
Private insurance         0.409 0.034 0.180 0.933 0.553 0.157 0.242 1.264 0.139 0.009 0.032 0.593 
Uninsured          1.037 0.920 0.504 2.134 1.164 0.688 0.547 2.477 1.200 0.609 0.589 2.444 
Fair/poor health: head          1.479 0.302 0.696 3.142 1.257 0.572 0.561 2.816 1.288 0.520 0.587 2.828 
Fair/poor health: wife         2.658 0.006 1.337 5.286 3.496 0.009 1.388 8.803 3.524 0.010 1.376 9.026 
Has disability: head         2.658 0.006 1.337 5.286 2.702 0.030 1.103 6.619 2.632 0.025 1.136 6.098 
Has disability: wife         1.495 0.403 0.573 3.900 1.855 0.221 0.682 5.046 1.953 0.199 0.695 5.492 
SSI: head         1.120 0.886 0.230 5.464 0.963 0.964 0.186 4.979 1.062 0.940 0.214 5.264 
SSI: wife         0.428 0.222 0.108 1.698 0.347 0.126 0.089 1.359 0.315 0.099 0.079 1.254 
Unemployed: head         0.989 0.974 0.485 2.014 1.198 0.656 0.533 2.695 1.215 0.621 0.554 2.661 
No bank account         1.295 0.308 0.782 2.145 1.395 0.264 0.772 2.520 1.444 0.207 0.810 2.571 
Doesn’t own home         2.114 0.004 1.290 3.466 1.963 0.031 1.065 3.621 1.853 0.039 1.034 3.320 
Low housework: head         0.689 0.290 0.342 1.387 0.807 0.567 0.383 1.702 0.807 0.560 0.386 1.684 
Low housework: wife         0.540 0.077 0.273 1.071 0.586 0.153 0.280 1.229 0.579 0.153 0.272 1.233 
< 300% FPL         6.835 0.002 2.143 21.796 5.986 0.002 1.957 18.311 1.246 0.789 0.242 6.420 
Demographics                                 
Female-headed                 2.457 0.029 1.101 5.479 2.336 0.039 1.046 5.220 
Age < 25                  2.385 0.176 0.669 8.501 2.466 0.146 0.721 8.426 
        25 – 34                 1.776 0.308 0.579 5.442 1.699 0.354 0.545 5.303 
        35 – 49                 2.283 0.106 0.833 6.258 2.187 0.137 0.772 6.197 
Black                 0.447 0.032 0.215 0.929 0.687 0.692 0.104 4.556 
Latino                 1.387 0.354 0.688 2.797 1.359 0.377 0.680 2.716 
Other race/ethnicity                 1.100 0.877 0.322 3.754 1.189 0.779 0.346 4.087 
< 12 years education: head                 2.089 0.018 1.138 3.833 2.226 0.011 1.213 4.084 
Rural residence                 0.414 0.271 0.084 2.032 0.400 0.260 0.080 2.008 
Interaction terms                                 
OOP total costs (log) * <300% FPL                          1.688 0.426 0.455 6.259 
Private ins. * <300% FPL                         4.774 0.048 1.018 22.398 
Black * <300% FPL                         0.676 0.672 0.106 4.294 

Goodness of fit F(9, 42) = 1.21, P = 0.315 F(9, 42) = 17114.52, P = 0.000 F(9, 42) = 375887.18, P = 0.000 F(9, 42) = 602.00, P = 0.000 
† 

As a percentage of income.
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Research Hypothesis 2 

For families with OOP health care costs, SNAP reduces the 

likelihood of experiencing food insecurity.  

The results of the multivariate weighted logit analysis conducted to 

determine if participation in SNAP reduces the likelihood of experiencing 

food insecurity among low income families with out-of-pocket health care 

costs are shown in Table 4.5. The first model includes participation of 

SNAP in 2002 and food insecurity. Families participating in SNAP in 2002 

were more than 3 times more likely to experience food insecurity (OR= 

3.5, 95%CI =1.5-8.3).  

In the second model, total out-of-pocket health care costs and an 

interaction term to assess the degree to total OOP health care costs 

among SNAP participants influence food insecurity are introduced. 

Participation in SNAP in 2002 continues to be positively associated with 

food insecurity (OR = 4.1, 95%CI = 1.2-14.3). Neither total OOP health 

care costs, nor the interaction of total OOP health care and SNAP 

participation are statistically significant (OR = 0.87, 95%CI = 0.64-1.17 

and OR = 0.85, 95%CI = 0.51-1.39, respectively).  

 Model 3 includes the theory relevant variables. SNAP participation 

continues to be positively associated with food insecurity (OR = 2.3, 
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95%CI = 0.60-8.95). In addition, a head with a self-reported disability (OR 

= 2.11, 95% CI = 0.99 – 4.55), and not owning/buying a home (OR = 2.02, 

95% CI = 1.13 – 3.60) were positively associated with food insecurity. Low 

house work by wife (less than 14 hours per week) is negatively associated 

with food insecurity (OR = 0.14, 95% CI = 0.03-0.62).  

Finally, demographic covariates were introduced, as shown in 

model 5. SNAP participation remains marginally statistically significantly 

associated with food insecurity (p = 0.16, OR = 2.5, 95%CI = 0.7-8.9). In 

the final model, uninsured (OR=2.8, 95%CI = 1.004-7.89) and a self-

reported disability by the household head (OR = 2.3, 95%CI = 1.02-5.1) 

are positively associated with food insecurity. Low house work among wife 

remains negatively associated with food insecurity (OR = 0.15, 95%CI = 

0.03-0.80). 

Overall, the evidence does not support the hypothesis that families 

participating in SNAP, with any total OOP health care costs, are less likely 

to report food insecurity.  
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Table 4.5: Multivariate weighted logit of Food Stamp Participation, Total Out-of-Pocket Health Care 
Costs, and Food Insecurity among Families with Children below 300% FPL (PSID, 2003; n=626*; 
weighted n= 5,893,983). 
 Model 1 Model 2 Model 3 Model 4 
 OR P 95% CI OR P 95% CI OR P 95% CI OR P 95% CI 

Food Stamp Participation                 
Received Food Stamps 3.532 0.005 1.502 8.303 4.087 0.028 1.171 14.260 2.316 0.218 0.599 8.952 2.492 0.155 0.701 8.865 
OOP variables

†
                                 

OOP total costs (log)         0.867 0.344 0.643 1.170 1.093 0.618 0.766 1.561 1.135 0.446 0.815 1.580 
OOP total costs (log) * Food Stamps         0.849 0.508 0.519 1.389 0.718 0.210 0.426 1.211 0.700 0.164 0.421 1.162 
Theory variables                                 
Private insurance                 0.914 0.862 0.325 2.568 1.235 0.661 0.472 3.231 
Uninsured                  2.599 0.091 0.853 7.922 2.811 0.049 1.004 7.871 
Fair/poor health: head                  1.214 0.664 0.499 2.954 1.134 0.784 0.454 2.832 
Fair/poor health: wife                 2.009 0.114 0.842 4.795 2.353 0.084 0.887 6.241 
Has disability: head                 2.118 0.054 0.986 4.551 2.289 0.044 1.025 5.113 
Has disability: wife                 1.807 0.279 0.611 5.345 2.172 0.182 0.687 6.863 
SSI: head                 2.721 0.241 0.500 14.808 2.481 0.287 0.456 13.482 
SSI: wife                 0.103 0.141 0.005 2.171 0.130 0.182 0.006 2.672 
Unemployed: head                 1.397 0.341 0.695 2.807 1.748 0.142 0.824 3.706 
No bank account                 1.190 0.563 0.653 2.166 1.276 0.517 0.603 2.701 
Doesn’t own home                 2.022 0.018 1.135 3.601 1.716 0.080 0.935 3.149 
Low housework: head                 0.565 0.167 0.250 1.279 0.638 0.299 0.270 1.507 
Low housework: wife                 0.139 0.010 0.031 0.617 0.154 0.027 0.030 0.803 
Demographics                                 
Female-headed                         1.921 0.083 0.915 4.032 
Age < 25                          2.140 0.341 0.437 10.478 
        25 – 34                         1.002 0.997 0.303 3.312 
        35 – 49                         1.047 0.932 0.355 3.086 
Black                         0.436 0.068 0.178 1.065 
Latino                         1.278 0.560 0.553 2.951 
Other race/ethnicity                         0.996 0.995 0.235 4.227 
< 12 years education: head                         2.645 0.011 1.257 5.566 
Rural residence                         0.195 0.068 0.033 1.137 
Goodness of fit F(9, 45) = 4.50, P = 0.000 F(9, 45) = 13.02, P = 0.000 F(9, 45) = 1344.64, P = 0.000 F(9, 45) = 8.86, P = 0.000 

* Sample includes only households with total out-of-pocket health care costs > 0. 
† 

As a percentage of income.
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Research Hypothesis 3 

A child’s fair or poor health increases the likelihood of food insecurity 

among families. 

 The results of the logistic regression analysis conducted to assess 

the relationship between a child’s (5-18 years) health status and food 

insecurity are presented in Table 4.6. Initial summary statistics of the 

sample in this study revealed that only 4% (n=59) of children ages 5-17 

years reported fair or poor health (see Table 4.1). In model 1, a family with 

a child in fair/poor health is 5 times more likely to report food insecurity 

(OR = 5.04, 95%CI = 2.0-12.7). Total out-of-pocket health care costs and 

an interaction between OOP health care costs and child’s health are 

included in the analysis, as shown in model 2. Child’s fair/poor health 

status remains positively associated with household food insecurity (OR = 

5.4, 95%CI = 1.2-22.9). Total out-of-pocket health care expenditures are 

negatively associated with food insecurity (OR = 0.64, 95%CI = 0.5-0.84), 

however the interaction term -OOP health care expenditures * a child in 

fair/poor health- does not contribute to model after adjusting for the other 

predictors (OR 0.84, 95%CI = 0.39-1.81).  

Model 3 includes the theory-relevant covariates. After including 

these theory-related variables, there no longer is a statistically significant 

negative association between total OOP health care costs and food 
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insecurity (OR 0.97, 95%CI = 0.74-1.28). Child in poor health is not a 

statistically significant predictor of food insecurity. Families with a wife in 

fair/poor health (OR = 2.83, 95%CI = 1.41-5.63), not owning/buying a 

home (OR= 2.1, 95%CI = 1.22-3.60) and reporting a family income less 

than 300 percent of federal poverty threshold (OR = 6.4, 95%CI= 2.00-

20.55) are positively associated with food insecurity.   

The final model includes the key independent variables, theory 

relevant variables and demographic variables. The association between 

child’s fair/poor health status and household food insecurity is marginally 

statistically significant at p = 0.12 (OR 3.14. 95%CI = 0.74-13.30), when 

adjusting for other variables. The interaction term to assess the 

relationship between food insecurity and living in a household with a child 

in fair/poor health and out-of-pocket health care costs is not significantly 

different from zero (OR= 0.67, 95%CI = 0.31-1.42). However, having a 

wife in fair/poor health increases the odds of a household being food 

insecure (OR= 3.99, 95%CI = 1.67-9.52).  Households not owning/buying 

a home, (OR = 1.90, 95%CI = 1.02-3.55), earning less than 300 percent of 

federal poverty threshold (OR = 5.85, 95%CI = 1.94-17.62) and have a 

female head (OR = 2.75, 95%CI – 1.30-5.80) are more likely to report food 

insecurity.  
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There was no evidence to support that a child’s fair/poor health 

increases the likelihood of food insecurity among families. A wife’s 

fair/poor health was a significant predictor of food insecurity among 

families when controlling for a child’s health status.
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Table 4.6: Multivariate weighted logit of Children fair/poor health and Household Food Insecurity (PSID, 2003; 
uninsured (OR=2.8, 95%CI = 1.004-7.89)  
disability head (OR = 2.3, 95%CI = 1.02-5.1) n=1444*; weighted n= 15,566,215). 
 Model 1 Model 2 Model 3 Model 4 
 OR P 95% CI OR P 95% CI OR P 95% CI OR P 95% CI 

                 
Child fair/poor health 5.042 0.001 1.995 12.747 5.366 0.024 1.258 22.883 2.732 0.235 0.509 14.665 3.138 0.118 0.740 13.303 
OOP variables

†
                 

OOP total costs (log)     0.645 0.001 0.498 0.836 0.974 0.849 0.738 1.286 1.026 0.871 0.744 1.416 
OOP total costs (log) * Child 
fair/poor health     0.839 0.648 0.389 1.810 0.780 0.553 0.338 1.800 0.669 0.288 0.315 1.419 
Theory variables                                 
Private insurance             0.421 0.076 0.162 1.098 0.549 0.221 0.207 1.452 
Uninsured              0.980 0.958 0.453 2.121 1.047 0.911 0.460 2.384 
Fair/poor health: head              1.249 0.580 0.560 2.783 1.041 0.926 0.439 2.467 
Fair/poor health: wife             2.825 0.004 1.417 5.633 3.993 0.002 1.674 9.525 
Has disability: head             2.183 0.085 0.896 5.322 2.588 0.046 1.018 6.581 
Has disability: wife             1.373 0.503 0.535 3.524 1.733 0.274 0.639 4.700 
SSI: head             0.805 0.787 0.163 3.982 0.651 0.633 0.109 3.903 
SSI: wife                 0.451 0.278 0.105 1.936 0.361 0.154 0.088 1.483 
Unemployed: head             0.998 0.996 0.451 2.209 1.291 0.578 0.516 3.235 
No bank account             1.247 0.422 0.721 2.155 1.318 0.384 0.701 2.480 
Doesn’t own home             2.101 0.008 1.226 3.601 1.904 0.043 1.021 3.552 
Low housework: head             0.686 0.333 0.315 1.489 0.814 0.602 0.370 1.790 
Low housework: wife             0.573 0.098 0.295 1.112 0.643 0.241 0.305 1.357 
Below 300% FPL             6.410 0.002 2.000 20.546 5.854 0.002 1.945 17.623 
Received Food Stamps             1.375 0.466 0.575 3.289 1.222 0.638 0.523 2.854 
Demographics                                 
Female-headed                     2.749 0.009 1.304 5.798 
Age < 25                      2.810 0.175 0.621 12.723 
        25 – 34                     1.771 0.359 0.513 6.109 
        35 – 49                     2.451 0.103 0.829 7.247 
Black                     0.427 0.029 0.199 0.915 
Latino                     1.352 0.436 0.625 2.926 
Other race/ethnicity                     1.271 0.702 0.364 4.442 
< 12 years education: head                     2.155 0.014 1.179 3.941 
Rural residence                     0.394 0.359 0.052 2.978 
Goodness of fit F(9, 47) = 0.01, P = 1.000 F(9, 42) = 2.27, P = 0.035 F(9, 42) = 42221.87, P = 0.000 F(9, 42) = 40530.56, P = 0.000 

* Sample excluded 47 cases with missing values for child health status. 
† 
As a percentage of income. 
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CHAPTER 5. DISCUSSION 

This study contributes to the field of research on food insecurity by 

examining the relationship between out-of-pocket health care costs and 

household food insecurity among families with children. To our knowledge, 

no other research has explicitly examined the degree to which high out of 

pocket spending on medical services and insurance premiums contribute 

to food insecurity among this vulnerable population.  

Findings from this study do not support the hypothesis that higher 

out-of-pocket medical expenditures among families with children are 

associated with food insecurity. The inability to detect an effect of out-of-

pocket health care costs on food insecurity may be due to the time period 

examined. The most complete data available for this study was the 2003 

PSID, which included out-of-pocket expenditures on medical costs and 

insurance premiums in 2001 and 2002, food insecurity in 2002, and child’s 

health status. Although previous research has illustrated that the cost-shift 

to families from employers was well underway (Banthin et al., 2008; 

Galbraith et al., 2005), the average out-of-pocket medical cost and 

insurance premium costs for families in this study were both 4% of family 

income (total OOP was 8%). Examination of OOP health care costs and 

food insecurity later in the decade (2005-2010), when average OOP 
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medical spending and OOP insurance premiums were higher may 

produce different results.  

Research on out-of-pocket health care costs report that both 

medical costs and premiums have continued to increase over the past 

decade, even after general inflation (Schoen et al., 2011).  By 2010, there 

were 23 states in which the average annual premium equaled 20 percent 

or more of median household income for the under-65 population, 

compared with just one state in 2003 (Schoen et al., 2011). In contrast 

average family incomes not only have failed to keep pace with rising OOP 

spending during this period, but were largely unchanged after accounting 

for general inflation (Banthin et al., 2008; Schoen et al., 2011). 

Furthermore, a recent study conducted by the Kaiser Family Foundation 

has observed that the number of women reporting that they had to spend 

less on other basic needs to pay for health care has doubled from 2004-

2008 (8%-16%) (Ranji & Salganicoff, 2011).  

There is evidence that families earning less than 300 percent of 

poverty with private insurance coverage are approximately 5 times more 

likely to experience household food insecurity than families with private 

insurance earning above 300 percent of poverty.  Families with incomes 

below 300 percent of poverty and private insurance spent a greater 

proportion of their income on OOP medical services and insurance 
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premium, compared to privately insured families with higher incomes. This 

is consistent with a past study analyzing the 2001 MEPS (Galbraith et al., 

2005).  

Private insurance purchased directly among low income families 

has been associated with higher co-pays, deductibles and less coverage 

(Banthin& Bernard, 2006; Collins, Kriss, Davis, Doty, & Holmgren, 2006). 

In this sample, only a few (2.5%) families with incomes below 300% of 

poverty purchased insurance directly. Employer sponsored insurance 

(49.5%) was the most common type of private insurance coverage 

reported by families earning less than 300% of poverty. In comparison, 

among families with higher incomes, 87.4% received employer sponsored 

insurance, and 6.5% purchased their health insurance directly.  

In spite of the significant differences in OOP spending, multivariate 

analysis did not find evidence to support that OOP spending on medical 

costs, or OOP spending on insurance premiums among families earning 

less than 300 FPL significantly predict food insecurity (see Appendix 3). 

This suggests that there is something related to the type of insurance 

plans offered to low wage and high wage employees that influences food 

insecurity, beyond the differences in OOP spending.  

This study did not find evidence that SNAP participation, among 

low and middle income families (below 300% FPL), with any OOP 
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expenditures reduces the likelihood of food insecurity. However, among 

these families, lack of insurance is a strong predictor of food insecurity, 

which is consistent with findings from earlier studies (Kersey et al., 1999; 

Margheim & Leachman, 2007; Seccombe & Hoffman, 2007).  

Since 2003, the numbers of working adults without health insurance 

coverage has continued to decline (Gilmer & Kronick, 2009) as employers 

(mostly among small firms) no longer can afford to offer benefits 

(Rowland, 2008; Schoen et al., 2008). Even when employers do offer 

insurance benefits, many employees are unable to pay the added cost of 

premiums (Clemans-Cope et al., 2007; Seccombe & Hoffman, 2007). 

Public insurance is not an option for most working adults as their wages 

are above income eligibility guidelines (Clemans-Cope et al., 2007; 

Seccombe & Hoffman, 2007). Furthermore, purchasing insurance on the 

open market is difficult for many due to barriers related to cost of 

premiums and the existence of pre-existing condition (Clemans-Cope et 

al., 2007; Seccombe & Hoffman, 2007). These trends suggest that the 

increasingly greater number of working adults without coverage may be 

associated with higher rates of food insecurity in working and middle class 

families.  

Among families earning less than 300% FPL, with OOP health care 

costs, a wife working less than 14 hours a week in household production 
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decreased the likelihood of experiencing food insecurity. This finding is 

unexpected given that past research suggests that spending more time in 

household activities, such as cooking from scratch, is a way for families to 

maximize their food budgets ("Recipes and Tips for Healthy, Thrifty 

Meals," 2000). Indeed, the Thrifty Food Plan, represents the value that 

serves as the basis for the SNAP allotment, is determined by meals that 

meet the dietary guidelines and are of low cost  (Carlson et al., 2007), but 

require more preparation and time (Rose, 2007).  

This study did not find evidence to support that a child’s (5-18 

years) fair or poor health status increases the likelihood of household food 

insecurity. Previous studies have reported that out of pocket spending on 

health care expenditures tends to be higher among households with a 

family member in fair/poor health (Bernard et al., 2006; Merlis et al., 2006; 

Mitra et al., 2009).  These prior studies, however, did not focus on 

children. 

The findings in the current study support the need to more closely 

examine the role of women’s health in order to preserve household food 

security (Ivers & Cullen, 2011). Wife’s health status was found to be a 

significant predictor of food insecurity. It is evident from past studies, that 

low-income mothers face many challenges gaining access to affordable 

health care (Ranji & Salganicoff, 2011), go without needed care 
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(Margheim & Leachman, 2007; Ranji & Salganicoff, 2011), are uninsured 

and are the primary care giver of children (Ranji & Salganicoff, 2011). 

Promoting access to adequate health care and treatment for mothers with 

children in the home may reduce household food insecurity. In particular, 

access to mental health treatment is important for women in low and 

middle-low income families. Past studies find that parents of food insecure 

families report higher levels of stress (Siefert et al., 2001); depression 

(Margheim & Leachman, 2007); and fair/poor health (Pheley, Holben, 

Graham & Simpson, 2002; Vozoris &Tarasuk, 2003).  

The mechanisms linking wife’s health status to food insecurity are 

uncertain and difficult to ascertain in cross-sectional studies. When a child 

is sick, many mothers must take time off from work to care for the child. 

However, many women who do not have child care alternatives lose pay 

when they stay home to care for a sick child (Ranji & Salganicoff, 2011). A 

decrease in family income due to nonpaid leave may help to explain the 

relationship between poor health among a wife and food insecurity.  
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Public Health Implications 

Determining why some families experience food insecurity but 

others do not is crucial to developing effective policy strategies. Findings 

from the present study may have important implications for supplemental 

nutrition assistance program eligibility and benefits guidelines. In this 

study, families earning between 200 and 299% of poverty were more likely 

to report food insecurity and spend a greater proportion of their income on 

OOP health care expenditures. These families are earning too much to 

qualify for federal assistance programs such as SNAP, but do not earn 

enough to cover basic budget demands, including food. Raising the gross 

and net income eligibility to receive SNAP benefits, while also allowing a 

deduction for out-of-pocket medical care costs may assist families within 

this income bracket in meeting their household budget needs, without 

sacrificing their food security.  

The findings from this study may also have important implications 

regarding the provisions to expand coverage and control health care costs 

within the Affordable Care Act (ACA). This study found that families 

without health insurance were more likely to be food insecure. Under the 

ACA, families that are unable to acquire health insurance through 

Medicaid or from their employer will receive a federal subsidy to purchase 

health care through insurance exchanges. Premium tax credits will cap the 
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contributions required of individuals and families at 2 percent of income for 

those earning up to 133%FPL; the cap will gradually increase to 9.5 

percent for households with income at 300-400%FPL (Schoen et al., 

2008). The findings from this study suggest that these caps may not 

adequately protect low and middle income families from experiencing a 

financial burden. Families earning low to moderate incomes have been 

observed to experience financial strain with OOP costs as low as 5-10% of 

income (Cunningham, 2011). As the ACA is implemented over the next 

several years, it will be important to monitor the impact that these premium 

tax credits have on families’ ability to cover other budget needs, such as 

food. 

Our findings suggest that differences between private health plans 

for low and high wage employees may influence food insecurity among 

families with incomes less than 300%FPL. Although OOP costs did not 

explain this difference in multivariate analysis, these families may not 

receive all the care that they needed due to the cost burden associated 

with seeking additional treatment (Doty et al., 2005; Galbraith et al., 2005; 

Merlis et al., 2006;Reed et al.,2008). Ensuring that all insurance plans 

offer an essential set of benefits will assist lower and moderate income 

families in receiving the care that they need without sacrificing household 

food security. The ACA specifies a minimum package of services that 
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must be offered for those obtaining coverage from qualified plans. Among 

these “essential health benefits” are emergency services, hospitalizations, 

primary care, prescription drugs, maternity and newborn care, mental 

health and substance abuse disorder, preventive and wellness services, 

chronic disease management and pediatric services and rehabilitative and 

habilitative services (KFF, 2012). 

The findings of this study also highlight the need to support 

women’s health in order to preserve food security. Under the ACA, several 

provisions will have a positive impact on the available and adequacy of 

preventive health care services for women. The law requires that private 

health plans provide coverage-without cost sharing- for a range of 

preventative services, many of which are important to women (Kaiser 

Family Foundation, 2011). Screening for many chronic diseases with no 

OOP costs, such as depression, obesity and diabetes will assist low and 

middle income women in accessing the care that they need to improve 

their health and subsequently the health of their families.  

Limitations 

As previously discussed, the strengths of the study include the 

focus on families with children and the use of nationally representative 

data and a valid measure of food insecurity. Despite these strengths, 

limitations of the study must be considered with the findings.  
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The cross-sectional study design limits our ability to draw causal 

conclusions. In contrast to panel studies, information is limited to a point in 

time (Singleton & Straits, 1999). Examination of multiple waves of data 

would allow researchers to explore over time the effect of OOP health 

care costs on food security.  

The key predictor variables, out-of-pocket costs on medical 

expenses and insurance premiums were self-reported, introducing 

potential bias due to selective memory (recalling the amounts spent 1-2 

years prior) which may have led to under- or over-reporting the amount 

spent (Galbraith et al., 2005).  

In addition, out-of-pocket spending associated with travel for 

medical treatment, home modifications, and caretaking expenses, 

including loss of employment income, was not included but can add 

considerably to the out-of-pocket burden (Lukemeyer et al., 2000; Paez et 

al., 2009). Thus, these findings may under represent the actual OOP 

spending related to health care that families are spending. 

The results regarding SNAP participation and food insecurity 

among households with any OOP health care costs should be interpreted 

with caution. Self-selection by food insecure families into the 

Supplemental Nutrition Assistance Program has been shown to obscure 

the effects of the program in survey data (Nord & Golla, 2009). One 
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approach that past studies have employed to account for the endogeneity 

between SNAP participation and food insecurity is to include instrumental 

variables in the model (Ratcliffe et al., 2011; Yen et al., 2008). In this 

study, the authors attempted to include a variable of State SNAP 

participation rate in 2002 for each participant’s state of residence. 

Information on State of residence was not available in the public access 

data set.    

 In this study, the health of the child was defined as a parental report 

of fair/poor health. However, the number of children in this sample with fair 

or poor health was relatively low (n = 59, 4%). Diagnosis of a chronic 

physical, developmental, behavioral, or emotional condition could be used 

to identify children who may require health care treatment beyond that 

required by children generally. Children with Special Health Care Needs 

(CSHCN) have 3 times higher health care expenditures compared to other 

children (Newacheck et al., 2004).  

Future research 

This study provided an initial step in examining the relationship 

between OOP health care costs and food insecurity. We observed that 

families earning between 200-299%of poverty are particularly vulnerable 

to food insecurity and higher OOP medical expenditures. Families earning 
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above 185% up to 300% may be included in a subjective definition of 

“middle income”, however, they are not eligible for medical and nutrition 

assistance programs that are reserved for “low income”. Future research 

should explore how these families cope with high out of pocket medical 

costs.  

Although not the focus of this current study, consumer debt may be 

an important predictor of food insecurity among moderate income families 

with higher OOP costs. As moderate income families’ budgets stretch to 

cover the growing number of demands that come with caring for children, 

credit is the only “safety net” that is available. Past research has found 

that families with access to credit will smooth their consumption of health 

care by using credit cards and taking out a second mortgage on their 

home (Collins et al., 2006; Helman, Greenwald, & Fronstein,2006). This 

may protect families from food insecurity in the short run, but place 

families in an economic vulnerable position. Future research should 

include access to consumer credit and the role of consumer debt when 

examining out of pocket health care spending and food insecurity. 

Finally, to more fully understand the relationship between a 

mother’s health status and household food insecurity, the relationship of 

women’s access to adequate health insurance coverage, paid sick time 
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and other employment benefits that support economic well-being should 

be explored. 

Final Thoughts 

This study fills an important knowledge gap. It uses nationally a 

representative data set of families with children to analyze household food 

insecurity, out-of-pocket health care spending, SNAP participation and 

child’s health status. The study finds families with children earning below 

300 percent of the federal poverty threshold and who have private 

insurance are more likely to experience food insecurity. In addition, 

uninsured low to middle income families (below 300% FPL) with any OOP 

spending are more likely to experience food insecurity.  

Our findings suggest that in addition to income, type of health 

insurance is an important determinant for household food security, 

especially among low income families with children. In light of upcoming 

changes with the Affordable Care Act, continued research is warranted on 

household food insecurity and OOP health care spending.  
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Appendix 1: Description of variables used in this study (PSID, 2003). 

Variable name 
Variable 
Code 

Type Description PSID codes 

Household food insecurity fsdummy2 Dichotomous 1 = food insecure See appendix 2 

OOP medical costs only  oopcostperc Continuous 
Out-of-pocket (OOP) costs associated with 
hospitals, doctors, and prescriptions as a % of 
household total income 

ER23279 (hospital) 
ER23285 (doctors) 
ER23291 (prescriptions) 
ER24099 (income) 

Premiums only  insperc Continuous 
OOP costs associated with insurance premiums 
as a % of HH total income 

ER23278 (insurance 
premiums)          
ER24099 (income) 

OOP total costs  oopperc Continuous 
OOP medical and premiums costs as a % of HH 
total income 

ER23279  

ER23285  

ER23291  

ER23278  

ER24099 (income) 

OOP medical costs only (log) lnoopcostp Continuous 
OOP medical costs only transformed into 
logarithmic scale (using lnskew0 command) 

 

Premiums only (log) lninsperc Continuous 
Premiums only transformed into logarithmic 
scale (using lnskew0 command) 

 

OOP total costs (log) lnooptotal Continuous 
OOP total costs transformed into logarithmic 
scale (using lnskew0 command) 

 

Public insurance coverage publicins Dichotomous 

1 = Public insurance (Medicare; Medi-Gap; 
Medicaid/Medical Assistance/Medi-Cal; Military 
health care/VA; CHAMPUS/TRICARE/CHAMP-
VA; Indian Health Insurance; State-sponsored 
health plan; Other government program) 

ER33718 
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Variable name 
Variable 
Code 

Type Description PSID codes 

Private insurance coverage privateins Dichotomous 
1 = Private insurance (Employer provided health 
insurance; Private health insurance purchased 
directly; Other) 

ER33718 

No insurance coverage uninsured Dichotomous 1 = Uninsured ER33718 

Health Status: Head hhealth Dichotomous 1=fair/poor health ER23009 

Health Status: Wife whealth Dichotomous 1=fair/poor health ER23136 

Health Status: Child chealth Dichotomous 1=fair/poor health Q21A11 

Disability Status: Head  hdistwo Dichotomous 
1 = Reported disability for 2 out of 4 years (1999, 
2001, 2003, 2005) 

[99]ER15449 
[01]ER19614 
[03]ER23014 
[05]ER26995 

Disability Status: Wife wdistwo Dichotomous 
1 = Reported disability for 2 out of 4 years (1999, 
2001, 2003, 2005) 

[99]ER15557 
[01]ER19722 
[03]ER23141 
[05]ER27118 

SSI Benefits: Head  ssihead Dichotomous 1 = Reported receipt of SSI benefits in 2002 ER22085 

SSI Benefits: Wife ssiwife Dichotomous 1 = Reported receipt of SSI benefits in 2002 ER22402 

Food Stamp participation fstamp02 Dichotomous 1 = Received Food Stamps in 2002 ER21652 

Employment status of head unemployed Dichotomous 1= Unemployed ER21123 

Bank account nobankacc Dichotomous 

1= Does not have money in checking/savings 
accounts, money market funds, certificates of 
deposit, government savings bonds, or Treasury 
bills - not including assets held in employer 
based pensions or IRA’s 

ER22595 

Home ownership nohome Dichotomous 1= Does not own home or is buying ER21042 

Household work: Head lowhworkh Dichotomous 1 = Household head works per week < 14 hours ER21625 

Household work: Wife lowhworkw Dichotomous 1 = Wife household work per week < 14 hours ER21623 
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Variable name 
Variable 
Code 

Type Description PSID codes 

Poverty thresholds 

fpl100 

Dichotomous 
(multiple 
dummy 
variables) 

1 = <100% FPL 

ER24099 (income) 
ER24140 (Annual Needs 
Standard for the 2002 
Family--CENSUS 
VERSION) 

fpl130 1 = <130%FPL 

fpl185 1 = <185% FPL 

fpl200 1 = <200% FPL 

fpl300 1 = <300% FPL 

fpl400 1 = <400% FPL 

fpl401 1 = >400% FPL 

Households without wives nowife Dichotomous 1 = No wife in household ER23136 (0 = no wife) 

Female-headed households female Dichotomous 1= female ER21018 

Age of family head 

below25 Dichotomous 
(multiple 
dummy 
variables) 

1 = <25 

ER21017 
bet2534 1 = 25-34 

bet3549 1 = 35-49 

over49 1 = >49 

Race of family head 

white 
Dichotomous 
(multiple 
dummy 
variables) 

1 = White 

ER23426 
black 1 = Black 

latino 1 = Latino 

other 
1 = Other (Native American, Asian, Pacific 
Islander, Color besides black or white, Other) 

Education level of family head educhead11 Dichotomous 1= less than high school ER24148 

Area of residence rural Dichotomous 1=rural ER24144 

     

Identifiers & Weights     

     

1968 interview number er30001 Categorical Values ranging from 1 to 9308 ER30001 

Person number er30002 Categorical Values ranging from 1 to 399 ER30002 

2003 Family Interview number er33701 Categorical Values ranging from 1 to 7870 ER33701 

2003 Family cross-sectional 
weight 

er24180 Continuous Weighting factor ER24180 
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Variable name 
Variable 
Code 

Type Description PSID codes 

Sampling Error Stratum ER31996 Continuous 

Stratum code required for complex variance 
estimation that takes the stratified multistage 
sample design into account through the Taylor 
Series Linearization method. This variable was 
used in conjunction with ER31997. Values 
ranging from 1 to 87 

ER31996 

Sampling Error Cluster ER31997 Dichotomous 

This variable defines pairs of units (1, 2) within 
each stratum (ER31996), and is needed for 
computing sampling errors using the Taylor 
Series Linearization method. This variable was 
used in conjunction with ER31996 

ER31997 
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Appendix 2: USDA Food Security 18-item Scale (PSID, 2003). 
 
ID PSID code Question Values 

1 ER21712 

F28. Now I'm going to read you several statements that people have made 
about their food situation. For these statements, please tell me whether the 
statement was often, sometimes, or never true for (you/your household) in 
2002. 
F28a. (I/We) worried whether (my/our) food would run out before (I/we) got 
money to buy more. Was that often, sometimes, or never true in 2002? 

1 Often 

2 Sometimes 

3 Never 

8 Don't know 

9 Not applicable; refused 

2 ER21713 
F28b. The food that (I/we) bought just didn't last, and (I/we) didn't have the 
money to get more. Was that often, sometimes, or never true? 

1 Often 

2 Sometimes 

3 Never 

8 Don't know 

9 Not applicable; refused 

3 ER21714 
F28c. (I/We) couldn't afford to eat balanced meals. Was that often, 
sometimes, or never true? 

1 Often 

2 Sometimes 

3 Never 

8 Don't know 

9 Not applicable; refused 

4 ER21727 

F39. The next questions are about children living in the household who are 
under 18 years old. Tell me if the next statements were often, sometimes, 
or never true for your household during 2002. 
 
F39a. (I/We) relied on only a few kinds of low-cost food to feed ([NAME OF 
CHILD]/the children) because (I was/we were) running out of money to buy 
food. Was that often, sometimes, or never true during 2002? 

1 Often 

2 Sometimes 

3 Never 

8 Don't know 

9 Not applicable; refused 

0 
Inap.: no child under 18 in FU last year 
(ER21726=5) 

5 ER21728 
F39b. (I/We) couldn't feed ([NAME OF CHILD]/the children) a balanced 
meal because (i/we) couldn't afford that. Was that often, sometimes, or 
never true? 

1 Often 

2 Sometimes 

3 Never 

8 Don't know 

9 Not applicable; refused 

0 
Inap.: no child under 18 in FU last year 
(ER21726=5) 
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ID PSID code Question Values 

6 ER21729 
F39c. ([NAME OF CHILD] was/The children were) not eating enough 
because (I/we) just couldn't afford enough food. Was that often, sometimes, 
or never true? 

1 Often 

2 Sometimes 

3 Never 

8 Don't know 

9 Not applicable; refused 

0 
Inap.: no child under 18 in FU last year 
(ER21726=5) 

7 ER21716 
F30. During 2002, did you (or other adults in your household) ever cut the 
size of your meals or skip meals because there wasn't enough money for 
food? 

1 Yes 

5 No 

8 Don't know 

9 Not applicable; refused 

0 
Inap.: no major food distress 
(ER21715=5) 

8 ER21717 
F30a. How often did this happen--almost every month, some months but 
not every month, or in only 1 or 2 months? 

1 Almost every month 

2 Some months 

3 Only 1 or 2 months 

8 Don't know 

9 Not applicable; refused 

0 
Inap.: no major food distress 
(ER21715=5); did not cut the size or 
skip meals because there wasn't 
enough money (ER21716=5, 8, or 9) 

9 ER21718 
F31. During 2002, did you (or other adults in your household) ever eat less 
than you felt you should because there wasn't enough money to buy food? 

1 Yes 

5 No 

8 Don't know 

9 Not applicable; refused 

0 Inap.: no major food distress 
(ER21715=5) 
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ID PSID code Question Values 

10 ER21719 
F32. During 2002, were you (or other adults in your household) ever hungry 
but didn't eat because you couldn't afford enough food? 

1 Yes 

5 No 

8 Don't know 

9 Not applicable; refused 

0 Inap.: no major food distress 
(ER21715=5) 

11 ER21720 
F33. During 2002, did you (or other adults in your household) lose weight 
because you didn't have enough money for food? 

1 Yes 

5 No 

8 Don't know 

9 Not applicable; refused 

0 Inap.: no major food distress 
(ER21715=5) 

12 ER21721 
F34. During 2002, did you (or other adults in your household) ever not eat 
for a whole day because there wasn't enough money for food? 

1 Yes 

5 No 

8 Don't know 

9 Not applicable; refused 

0 Inap.: no major food distress 
(ER21715=5) 

13 ER21722 
F34a. How often did this happen--almost every month, some months but 
not every month, or in only 1 or 2 months? 

1 Almost every month 

2 Some months 

3 Only 1 or 2 months 

8 Don't know 

9 Not applicable; refused 

0 

Inap.: no major food distress 
(ER21715=5); did not skip a whole day 
of eating because there wasn't enough 
money for food (ER21721=5, 8, or 9) 

14 ER21731 
F41. During 2002, did you ever cut the size of (your child's/any of the 
children's) meals because there wasn't enough money for food? 

1 Yes 

5 No 

8 Don't know 

9 Not applicable; refused 

0 Inap.: no food problems (ER21730=5) 
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ID PSID code Question Values 

15 ER21732 
F42. (During 2002,) did (your child/any of the children) ever skip a meal 
because there wasn't enough money for food? 

1 Yes 

5 No 

8 Don't know 

9 Not applicable; refused 

0 Inap.: no food problems (ER21730=5) 

16 ER21733 
F42a. How often did this happen--almost every month, some months but 
not every month, or in only 1 or 2 months? 

1 Almost every month 

2 Some months 

3 Only 1 or 2 months 

8 Don't know 

9 Not applicable; refused 

0 

Inap.: no food problems (ER21730=5); 
child did not skip a meal because there 
wasn't enough money for food 
(ER21732=5, 8, or 9) 

17 ER21734 
F43. (During 2002,) (was your child/were any of the children) ever hungry 
but you just couldn't afford more food? 

1 Yes 

5 No 

8 Don't know 

9 Not applicable; refused 

0 Inap.: no food problems (ER21730=5) 

18 ER21735 
F44. ( During 2002,) did (your child/any of the children) ever not eat for a 
whole day because there wasn't enough money for food? 

1 Yes 

5 No 

8 Don't know 

9 Not applicable; refused 

0 Inap.: no food problems (ER21730=5) 
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Appendix 3: Multivariate weighted logit of Out-of-Pocket Medical and Insurance Costs and Food Insecurity 
among Families with Children. 
(PSID, 2003; n=1491; weighted n= 15,917,002). 
 Model 1 Model 2 Model 3 Model 4 
 OR P 95% CI OR P 95% CI OR P 95% CI OR P 95% CI 

OOP variables                 
OOP costs (log) 0.911 0.199 0.790 1.050 1.022 0.761 0.888 1.177 1.060 0.477 0.902 1.246 0.818 0.548 0.424 1.578 
Insurance costs (log)  0.725 0.000 0.640 0.821 0.936 0.381 0.807 1.086 0.959 0.579 0.825 1.114 0.825 0.343 0.555 1.227 
Theory-based variables                                 
Private insurance         0.456 0.060 0.201 1.034 0.598 0.258 0.245 1.459 0.153 0.007 0.039 0.596 
Uninsured          1.022 0.950 0.521 2.005 1.141 0.713 0.563 2.312 1.166 0.656 0.592 2.298 
Fair/poor health: head          1.488 0.235 0.772 2.869 1.258 0.504 0.641 2.470 1.298 0.438 0.671 2.514 
Fair/poor health: wife         2.640 0.019 1.172 5.950 3.443 0.004 1.490 7.956 3.498 0.003 1.516 8.068 
Has disability: head         2.280 0.022 1.129 4.607 2.719 0.010 1.265 5.843 2.645 0.009 1.271 5.503 
Has disability: wife         1.471 0.416 0.580 3.730 1.822 0.236 0.676 4.911 1.911 0.217 0.683 5.347 
SSI: head         1.099 0.876 0.336 3.599 0.938 0.919 0.277 3.184 1.020 0.973 0.315 3.303 
SSI: wife         0.445 0.334 0.086 2.304 0.367 0.223 0.073 1.841 0.337 0.186 0.067 1.693 
Unemployed: head         0.990 0.976 0.511 1.918 1.207 0.601 0.596 2.442 1.228 0.548 0.628 2.399 
No bank account         1.320 0.364 0.725 2.403 1.421 0.263 0.768 2.631 1.475 0.202 0.812 2.680 
Doesn’t own home         2.120 0.007 1.223 3.673 1.984 0.027 1.083 3.638 1.877 0.031 1.058 3.330 
Low housework: head         0.690 0.160 0.412 1.157 0.803 0.416 0.474 1.362 0.802 0.408 0.476 1.352 
Low housework: wife         0.551 0.150 0.245 1.240 0.591 0.232 0.249 1.402 0.584 0.233 0.241 1.414 
< 300% FPL         6.854 0.001 2.305 20.375 5.898 0.001 2.045 17.007 2.413 0.257 0.525 11.091 
Demographics                                 
Female-headed                 2.414 0.017 1.172 4.975 2.312 0.021 1.137 4.704 
Age < 25                  2.365 0.251 0.543 10.297 2.466 0.218 0.586 10.382 
        25 – 34                 1.838 0.223 0.691 4.888 1.778 0.246 0.672 4.705 
        35 – 49                 2.309 0.070 0.934 5.708 2.218 0.088 0.888 5.541 
Black                 0.474 0.049 0.225 0.995 0.695 0.675 0.127 3.806 
Latino                 1.461 0.291 0.722 2.956 1.440 0.303 0.719 2.882 
Other race/ethnicity                 1.113 0.867 0.318 3.897 1.210 0.760 0.357 4.098 
< 12 years education: head                 2.137 0.009 1.211 3.771 2.282 0.004 1.299 4.007 
Rural residence                 0.417 0.237 0.098 1.780 0.398 0.215 0.093 1.708 
Interaction terms                                 
OOP costs (log) * <300% FPL                          1.324 0.412 0.677 2.587 
Ins. Costs (log) * <300% FPL                         1.167 0.487 0.755 1.806 
Private ins. * <300% FPL                         4.672 0.030 1.166 18.718 
Black * <300% FPL                         0.710 0.702 0.123 4.108 

Goodness of fit F(2,1482) = 15.49, P = 0.000 F(16,1475) = 10.08, P = 0.000 F(25,1466) = 7.50, P = 0.000 F(29,1462) = 7.24, P = 0.000 



 

 

 

 

 

 


