Exploring the Links Between Food Insecurity and Obesity

Nutr 531

28 January 2005

Nutritional Sciences

University of Washington

Maki Inoue, Pablo Monsivais, Ruiwen Qin, Azusa Saigusa, Roseann Torkelson and Shih-Hui Yang

Introduction

Obesity is a well recognized problem as nearly two-thirds of adults in the United States are now considered overweight or obese (1). Associations of obesity with chronic diseases are also well established.  A somewhat newer issue is that of food insecurity and the association of food insecurity with overweight and obese status. 

What is Food Insecurity? 

Food insecurity (FI) “exists whenever the availability of nutritionally adequate and safe food, or the ability to acquire acceptable foods in socially acceptable ways, is limited or uncertain (2).  Food security can exist with or without hunger.  Hunger is defined as the uneasy or painful sensation caused by a lack of food (2). 
How is FI measured? 

In the early 1990’s, the USDA and the National Center for Health Statistics, along with others, developed a measure of food insecurity which has been validated and  incorporated (beginning in 1995) into the US Census Bureau’s Current Population Survey (3) . The eighteen question food security measurement scale has since been incorporated into the National Health and Nutrition Examination Survey (NHANES).  This scale allows measurement of increasing severity from “food secure” (access to enough food for active, healthy living) (4) to “food insecure with hunger”.  

What are the statistics on FI in the U.S.? 

In 2003, 11.2% of all US households were characterized as FI.  Among these, 8% were characterized as FI without hunger while the remainder are classified as FI with hunger (5).  Demographically, the highest prevalence of FI is found in households with incomes at and below 185% of the poverty line, in households with children under 18 that were headed by a single woman, and in Hispanic or African-American households.  Regionally, rates were higher in the South and West, and in central cities.  

Obesity trends follow similar patterns. Poor to low income adults tend to be more obese than higher income adults and the percentage of obesity is higher in African-American and Hispanic populations.  Lower education levels are also positively associated with obesity (6).  In terms of gender, obesity is more prevalent in women than men (7). There is an increasing interest, in public and private research, in the possible links between these phenomena.

The FI-obesity link. 

Awareness of the potential association of obesity with FI may have started with the publication of a case study by W.H. Dietz in 1995 (8).  He described the paradox of an obese child in a family that experienced periodic food shortages and postulated that hunger and obesity could be causally related  Following Dietz’s report, other studies have found associations between FI and overweight or obesity in women (9), with greater risk in African-American and Hispanic women (10) (11) .  One study found an association of food insufficiency with overweight in non-Hispanic white girls aged 8 to 16 years (12). The study by Townsend et al (11). found that FI was significantly related to overweight status in women, with African-American ethnicity the greatest predictor, but found no association between overweight status and FI in men.  

The USDA Center for Nutrition Policy and Promotion found a significantly greater percentage of overweight women (aged 19 to 55) in FI households using NHANES III data that utilized measured weights and heights as opposed to self-reported data used in some of the studies previously cited (13).  This study analyzed women’s’ diets based on the Healthy Eating Index and found that women from FI households were eating a significantly lower quality diet.

Many of these studies were cross-sectional analyses using only a few response variables to determine FI.  The study by Kaiser et al (11) examined FI and obesity in low income Latino women using both the 18-item US Household Food Security Scales and a single item on food insufficiency.  The single item measure showed no relationship while the larger scale showed a significant relationship between obesity and FI.  It is possible that future research, using better instruments to identify FI, will find stronger associations.  While the work done to date does indicate an association between food insecurity and overweight, future research, with better study designs should be done to determine causal relationships.

Mechanisms that may explain the FI-obesity link

Physiological Factors

Several physiological mechanisms have been proposed to explain the correlation between FI and the elevated risk of obesity. Fluctuations of eating behavior are important characteristics of people who experience food insecurity. One popular statement is that “fluctuations in eating habits could result in the body becoming a more efficient user of energy, meaning that the individual could increase in weight without eating more calories”. However, not all studies support this hypothesis. According to Weinsier et al (14), energy restriction only produces a transient hypothyroid-hypometabolic state, which normalizes on return to energy-balanced conditions. Therefore, metabolic efficiency may be of limited value in explaining the FI-obesity link.

An alternative explanation is that people with food insecurity experience chronic stress (15), which has broad physiological effects in the human body. Numerous studies (16) have shown that chronic stress leads to increased cortisol secretion. Cortisol activates lipoprotein lipase, the gatekeeper of lipid accumulation in adipocytes. With the presence of insulin, cortisol inhibits the lipid mobilizing system (16). These two events both lead to central obesity.  Cortisol also has effects on total obesity. Zakrazewska and colleagues (17) found that with graded glucocorticoid supplementation, the leptin sensitivity of the adrenalectomized rats was diminished in parallel. On the other hand, glucocorticoids stimulate NPY secretion in the hypothalamus (18). Both “leptin resistance” and NPY elevation will induce overeating, which may in turn result in obesity. Indeed, Dallman and colleages (19) demonstrated that glucocorticoid administration in adrenalectomized rats increased food intake remarkably. Therefore, the multiple metabolic events induced by the chronic stress of food insecurity may contribute to the increased food intake and obesity. 

Yet another possibility is related to the fact that the diets of poor people are often filled with foods that are high in sugar and fat, highly palatable, and energy dense (20). Animal studies showed that sugar and fat are powerful sources of neurobiological reward (21)(22). Clinical studies suggest that the most likely targets of food cravings are those foods that contain fat, sugar, or both (23)(24). Therefore, FI people will tend to consume more foods high in sugar and fat due to economic constraints, and consume still more of these foods even when other options are available, since high sugar and fat foods are the focus of powerful cravings.  At the same time, foods high in sugar and fat have high energy density and low satiety (25). Under laboratory conditions, people consume a constant volume of food at a given meal such that the energy density of foods determines the amount of energy consumed (20). Thus, when consuming foods high in sugar and fat, humans tend to consume more energy.  The phenomenon of over consumption of palatable foods indicates that there may also be psychological factors that contribute to this phenomenon. 

Psycho-Social Factors

Severeral psychological/social factors may contribute to the FI-obesity link.  One possible explanation pertains to the food acquisition cycle of FI households. When food stamps or money to purchase food are available in the beginning of the month, people may overeat, which may contribute to obesity. Parke et al said in their analysis using expenditure data from the Consumer Expenditure Diary Survey (CEX) that mean daily expenditure per person on food at home peaks sharply in the first three days of the food stamp month and flattens out at much lower level for the remainder. They showed that 42 % of food stamp households conducted a major grocery shopping once per month or less (26). Thompson et al. reported that the mean number of meals in soup kitchens showed a striking pattern with a peak at the end of almost every month (27). As this pattern may synchronize with food stamp distribution, it is called “food stamp cycle” (7).

       The food stamp cycle may be explained based on disordered eating mechanism. Frongillio at al stated “Given that low socioeconomic status and, specifically, FI lead to uncertainty in people’s lives, disordered eating is one possible mechanism to explain why those with lower socioeconomic status are more prone to be overweight.” (28). Several previous studies have been conducted to determine psychological effects of food restriction. The Minnesota study, a classic psychological study of food restriction, was conducted during World War II using a group of men (29). In this famous study, the men were restricted approximately half of their former food intake for six months. Following the restriction period, they were gradually refed for three months of rehabilitation. During the rehabilitation, the men showed profound psychological and social changes, one of which was a dramatic increase in food preoccupations. They were unable to adhere to their diets and reported episodes of binge eating (30) (31) (32). Adams et al. stated that there is “strong evidence from populations of dieters, prisoners of war and children with food-restrictive parents that food deprivation may lead to over consumption of previously restricted foods after the restriction ends.” (10). It was suggested that periods without food could cause individuals to overeat when food is available, which would cause a weight gain (12).

      Another remarkable phenomenon is that mothers in low-income families tend to first restrict their own food intake during periods of food insufficiency in order to give more food to their hungry children. Hence these mothers eat more than normal food intake when food is available, resulting in the high prevalence obesity among low-income women (33). Townsend reported that the prevalence of overweight increased more among women than men as food insecurity increased. They suggested the possible explanation that food insecure women were often heads of households with children, whereas food insecure men were often without children (7). 

Socio-economic Factors

The major economic factor associated with food insecurity and obesity is energy cost, which is defined as the monetary cost of a unit of energy. There is an inverse relationship between energy density of foods, the available dietary energy per unit weight, and energy cost. Energy-dense diets, which may be rich in starch, added sugar and fat, often have a stable shelf life and a relatively lower cost. On the contrary, lean meat, fish, fresh vegetables and fruit, with high water content and easily perishable, have a lower energy density and higher price. (20)(34)(35).  A Finnish study revealed that children of families with higher socioeconomic status consume a less energy-dense diet, particularly lower fat content and more fruit, than those with lower socioeconomic status (36).  In contrast, those people reporting food insecurity showed a greater dependence on low-cost, energy-dense foods, which are positively connected with total energy intake (20) (35).

Diet quality is another economic concern related to FI and obesity. Foods with high quality generally cost more and are beyond the reach of low-income groups. A study in Australia shows that higher income groups are associated with healthier dietary intakes. They tend to consume low energy-dense and high quality foods, foods with lower fat and refined sugar densities and higher fiber densities. It was shown that the consumption of five major food groups in food guide pyramids, which means food other than added sugar and fats, increased as income level increased (37) (38). 

Furthermore, the prevalence of fast food restaurants is an element leading to the negative relationship between obesity and socioeconomic status. Reidpath and colleagues reported that the concentration of fast food outlets in the lowest income area is 2.5 times greater than that of fast food outlets in the wealthiest area (39). According to World Health Organization, consumption of energy dense fast food has been suggested as one contributor to obesity (40).  The ability of fast food to promote obesity may relate to portion sizes served by these restaurants.  Nielson et al. identifies that, for most of the selected foods in their study, the largest portion sizes were served by fast food outlets instead of other restaurants and home. This relates to fast food outlets’ pricing and marketing strategy of “value adding” whereby much larger portions are provided to customers for a minor cost increase (41). In some cases, upsizing “meal deals” was a less expensive option than smaller portion sizes, while it simultaneously doubled the energy intake. Smith and colleagues demonstrated that 12% increase in purchase cost increased energy availability by 23%, with a 25% increase in fat and a 38% increase in sugar. (42).  Studies on dietary patterns in the US have reported that 40% of energy intake by Americans is provided by added sugar and fats, which may contribute to obesity rates(43).
What is being done to address the FI-obesity connection?

Despite the large body of evidence linking FI with obesity, there are no existing federal programs expressly designed to address these combined problems.  In the meantime, government agencies are addressing each problem individually.  The CDC’s Healthy People 2010 has two goals related to these issues.  One is to “promote health and reduce chronic disease associated with diet and weight”.  Another is to “increase food security among U.S. households and in so doing, reduce hunger.”  (CDC National Center for Health Statistics, Healthy People 2010.  Other agencies are beginning to address the problem of food insecurity and obesity with their existing programs. Policy written expressly to address the association between FI and obesity will likely require more research on causal relationship and mechanisms.  In the following section, we review the relevant components of existing federal programs.

Food Aid, Education and Other Social Programs

Food Stamp Program

The US Department of Agriculture’s food stamp program (FSP) is designed to ensure the health and welfare of the low-income population by providing them with the means to access a healthful diet (44).   About half of the households served by FSP are classified as FI, which is not surprising given the demographic characteristics of FSP participants:  In fiscal year 2001, approximately 89 percent of food stamp households lived in poverty (44) (45).  Slightly over half of all food stamp participants were children, while 70 percent of adult participants were women (44).  

While FSP benefits are typically associated with coupons or “stamps”, in recent years, the agency has moved to the use of the electronic benefit transfer (EBT) card.  This change was initiated in part to combat fraudulent use of FSP benefits, but may also serve to help steady the flow of food through households on the FSP.  If benefits are credited to the EBT evenly throughout the month, the problems associated with the “food stamp cycle” mentioned previously may be alleviated by this innovation.  The dietary intake pattern promoted by this cycle may account for the paradoxical finding that FSP


Individuals receiving FSP benefits may also qualify for Food Stamp Program Nutrition Education.  The goal of Food Stamp Nutrition Education (FSNE) is to improve the likelihood that FSP participants and applicants will make healthy choices within a limited budget and choose active lifestyles consistent with the current Dietary Guidelines for Americans and the Food Guide Pyramid (fns.usda.gov/fsp/fsne).  However, not all states operate the FSNE.  Under current regulations, states have the option of providing nutrition education to food stamp recipients as part of their program operations. 
School Lunch

The National School Lunch Program is a federally assisted meal program operating in almost 100,000 public and non-profit private schools and residential child care institutions. It provides nutritionally balanced, low-cost or free lunches to more than 26 million children each school day (46).  School lunches must meet the Dietary Guidelines for Americans, which recommend that no more than 30 percent of an individual's calories come from fat, and less than 10 percent from saturated fat (47). Regulations also establish a standard for school lunches to provide one-third of the Recommended Dietary Allowances of protein, Vitamin A, Vitamin C, iron, calcium, and calories. Children from families with incomes at or below 130 percent of the poverty level are eligible for free meals. Those with incomes between 130 percent and 185 percent of the poverty level are eligible for reduced-price meals (47).

EFNEP

EFNEP, the USDA’s Expanded Food and Nutrition Education Program, has already recognized the food insecurity-with-obesity issue and has identified some of the mechanisms mentioned.  The target populations of this agency are those most at risk:  low-income families with young children and low-income youth, with particular focus on Hispanics and African Americans.  The goal of EFNEP is to assist these populations to “acquire knowledge, skills, attitudes, and changed behaviors necessary for nutritionally sound diets and to contribute to their personal development and the improvement of total family diet and nutritional welfare.”   (48).  More specifically, EFNEP provides a series of hands-on lessons that teach participants essentials of nutrition, abilities to buy food that meets nutritional needs, and to manage food budgets so as to provide improved diets.  With these skills, participants are better able to prevent obesity that may follow from the binge-and-restriction cycle that can occur when women run out of food at the end of the month and then overeat when food resources again become available.

EFNEP lessons are most frequently taught in group sessions by paraprofessionals or trained volunteers who often come from the target population.  There are no specific eligibility requirements but services tend to be directed to families on other types of low income assistance.  Nationally, EFNEP extended services to nearly 500,000  youth and adults in fiscal year 2002.  In Washington State, approximately 3000 low-income families with children and 5000 youth receive services annually (600 families per year in King County) (49)  (50).
EFNEP uses an evaluation and reporting system to measure improvement in food related practices of the participants of the programs.  The data show substantial improvement in areas such as nutritional practices, food safety, money management and dietary change.
WIC

WIC provides supplemental food and nutrition education to low income women who are pregnant, breast-feeding, or postpartum, and to infants and children under age 5.  Nearly 54% of WIC participants are classified as food insecure (51).  One of the WIC approaches focuses on obesity by offering health screening, nutrition and health education, breastfeeding support, Farmers Market Nutrition Program and Healthy community project. In nutritional and health education, pregnant participants are educated about recommended weight gain during pregnancy (52). After delivery, in addition to how to lose their postpartum body weight, they learn how to keep their children’s ideal body weight. Breastfeeding is also recommended for the prevention of obesity. Because it may help mother lose postpartum body weight. Additionally, it is reported that children who are breast-feed significantly have a reduced risk of childhood obesity (53). The Farmers Market Nutrition Program provides locally grown fresh fruits and vegetable and nutrition education for WIC families whose diet is lacking in these food groups (54) (55). In Healthy community project, Moses Lake and Mount Vermont were selected as pilot communities in Washington State. Moses Lake has particularly a large percentage of people with low income, and promotes nutritional and physical activity using environmental approaches, which are the Moses Lake Garden Coalition, the Youth Wellness Team and the Trails Planning Team (56).
On the other hand, some WIC health care professionals questioned that these traditional programs are the most appropriate for preventing the relationship between obesity and food insecurity. Some trials such as Revitalizing Quality Nutrition Service (RQNS) are conducted to develop more effective WIC services (57) (58).   

As mentioned above, women in food insecurity tend to be more obese than their male counterpart. Acquiring healthy diet habit during childhood can lead to lifelong benefits including maintenance an ideal body weight. WIC, which targets female and children, could be a key program to reduce the number of obese people who is in food insecurity (59).
Head Start

Each year, over 800,000 children from low-income families attend Head Start classrooms or receive Head Start services in their homes (60). They include infants and toddlers, children of migrant farm workers, and American Indian families, as well as children with disabilities. Head Start is a comprehensive program designed to foster the healthy development of young children from low-income families. It provides children from low-income families with daily nutritious meals and many opportunities for social, emotional, and intellectual growth that can prepare them for success in school and in life. The program also connects children to a health care source and provides vital support services to their families. After expanding to Early Head Start, the program now also provides specialized care for pregnant women, infants and toddlers. The guideline for eligibility is set at national poverty line, lower than most other programs. Therefore, food insecurity is likely to be quite prevalent in the participants, although studies that specifically address this problem in Head Start program participants are scarce. Holben and colleagues (61) found that 48.8% of the households that participate in the Head Start program Athens County, Ohio are food insecure.

Where Do We Go From Here?

Currently, numerous programs are focused on the important twin goals of alleviating hunger in the general population and ensuring adequate nutrient intake to support growth and development of children.  What these programs do not specifically address is the more subtle concept of food insecurity, which is measured in terms of feelings and anxieties about food availability, rather than in absolute shortage of food.  While the concept itself is subtle, the distinction is an important one:  FI households share characteristics that are strongly correlated with poor health outcomes.    

The role that current food aid programs may play in addressing the FI-obesity connection is unclear.  In fact, some have criticized food-aid programs such as FSP and WIC, arguing that these programs operate on the outdated principle that the poor are teetering on the brink of starvation (62).  Despite this criticism, the food programs funded by the USDA may provide the ideal venues in which to directly address the obesity-FI links.  No doubt, doing so will require a clear understanding of potential mechanisms that may underlie this apparently paradoxical association.  
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