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ABSTRACT 
 

Tolzman, C.T. Perceived barriers in accessing adequate nutrition among food insecure 
households within a food desert. MPH in Community Health Education, August 2013, 
58pp. (D. Duquette) 
 
The United States Department of Agriculture identifies low-income neighborhoods with 
low access to a grocery store as food deserts. The purpose of this study is to determine 
the barriers households face in accessing adequate nutrition. Questionnaires assessing 
food security and perceived barriers to accessing adequate nutrition were sent out to 2068 
households located within a food desert in La Crosse, WI. Data was analyzed using SAS 
statistical procedures to determine correlations between demographics and behaviors of 
the food insecure and predictors of food insecurity. Food insecurity existed in 14.6% of 
households. Significant correlations to being food insecure included type of health 
insurance, renting or owning a home, identifying the cost of healthy foods as a significant 
barrier, having difficulty getting to a store, not having enough money, and smoking. The 
greatest predictor of food insecurity was if a person reported not having enough money as 
a significant barrier, followed by owning or renting a home, and smoking status. 
Establishing exact correlations between the determined predictors and food insecurity 
requires further research. An individual-based intervention utilizing methods such as 
motivational interviewing may provide the most cost-effective approach in improving 
behavioral factors. 
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  PERCEIVED BARRIERS TO ACCESS ADEQUATE NUTRITION 

ABSTRACT 

Objectives: The United States Department of Agriculture has identified an area in 

La Crosse, Wisconsin as a food desert, which signifies a low-income neighborhood with 

low access to a grocery store. The purpose of this study is to determine the barriers 

households face in accessing adequate nutrition. 

Methods: Questionnaires assessing food security and perceived barriers to 

accessing adequate nutrition were sent out to the 2068 households located within the food 

desert in La Crosse, WI. Data was analyzed using SAS statistical procedures to determine 

correlations between demographics and behaviors of the food insecure and predictors of 

food insecurity. 

Results: Food insecurity existed in 14.6% of households. Significant correlations 

to being food insecure included type of health insurance, renting or owning a home, 

identifying the cost of healthy foods as a significant barrier, having difficulty getting to a 

store, not having enough money, and smoking. The greatest predictor of food insecurity 

was if a person reported not having enough money as a significant barrier, with an odds 

ratio of 22.9, followed by owning or renting a home, and smoking status. 

Conclusion: Establishing exact correlations between the determined predictors 

and food insecurity requires further research. Smoking was found as the largest 

behavioral predictor of food insecure households. An individual-based intervention 

utilizing methods such as motivational interviewing may provide the most cost-effective
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approach in improving factors within a person’s control, such as spending habits and 

smoking. 

Definition of Terms 

Food security: Access at all times to enough food for an active, healthy life. This 

includes socially acceptable accessibility and assurance of such security.1,2 

Food insecurity: Wunderlich and Norwood1 add to the 1989 definition of the Life 

Sciences Research Office (LRSO) of the Federation of American Societies for 

Experimental Biology and define food insecurity as existing whenever “availability of 

nutritionally adequate and safe foods or the ability to acquire acceptable foods in socially 

acceptable ways is limited or uncertain. Food insecurity as measured in the United States 

refers to the social and economic problem of lack of food due to resource or other 

constraints, not voluntary fasting or dieting or because of illness or for other reasons” (p. 

43). 

Hunger: Anderson3 defines hunger as the “uneasy, painful sensation caused by a 

lack of food” (p. 1560) and states that hunger may be a consequence of food insecurity. 

Food insecurity with hunger indicates a more severe level of food insecurity, one with 

reoccurring feelings of hunger due to involuntary poor access to food. Hunger alone 

typically denotes individual sufferings, while food insecurity typically stands as a 

household designation. 

Food desert: The language in the 2008 Farm Bill4 defines a food desert as an 

“area in the United States with limited access to affordable and nutritious food, 

particularly such an area composed of predominantly lower income neighborhoods and 

communities” (Title VI, Sec. 7527). The United States Department of Agriculture5 
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(USDA) designates an urban area as low access if the closest supermarket is more than 

one mile away. Neighborhoods are considered low-income if at least 40% of households 

have an annual income at or below 200% of the Federal poverty thresholds. If a low-

income area also has low access, it is considered to be a food desert.
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INTRODUCTION 

Prevalence of Food Insecurity in the US 

Coleman-Jensen et al.6 define a food secure household as having “consistent, 

dependable access to enough food for active, healthy living” (p. v). While the majority of 

households in the US enjoy food security, a portion experience food insecurity and lack 

the finances or other resources to access adequate nutrition. Severe, also called very low, 

food security means that some members of a household reduce food intake or experience 

a disruption in eating patterns due to a lack of resources. The USDA’s annual, nationally 

representative survey in 2011 demonstrated that 14.9% of households experienced food 

insecurity and 5.7% experienced very low food security.6 When comparing the data from 

2010 to 2011, food insecurity did not demonstrate significant change while those 

experiencing very low food security increased significantly, from 5.4% to 5.7%. 

Increases were greatest among certain populations, including women living alone, blacks, 

and those with annual incomes 185% below the poverty line. A report7 identified a lower 

level of household food insecurity in 2007 at 11.1%. 

In the US, 81% of households reported having enough of the kinds of food they 

want, 16% reported having enough but not always the kinds of food they wanted, and 

3.1% reported sometimes or often not having enough to eat.5 

Demographics among the Food Insecure 

The USDA annual report further showed that the prevalence of food insecurity 

remains greatest among single parent, black, and Hispanic households. Urban and rural
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areas exhibited higher rates of food insecurity than suburban neighborhoods. Among 

households exhibiting food insecurity, over half utilized at least one of the three largest 

federal food assistance programs, which includes the Supplemental Nutrition Assistance 

Program (SNAP), formerly called Food Stamps, Women, Infants, and Children (WIC), 

and the National School Lunch Program. When comparing households in equivalent 

income brackets, the prevalence of very low food security among those who utilized 

SNAP or the reduced school lunch program was more than twice as high as households 

that did not.6  

Furthermore, three-fourths of households with very low food security experienced 

food insecurity recurrently, or at least three months out of the year; one-fourth of food 

insecure households experienced food insecurity conditions chronically, or typically 

every month. The single largest predictor of food insecurity is in households of single 

mothers, where 36.8% of such households experienced food insecurity. This prevalence 

is higher than that found in households with annual incomes 185% below the federal 

poverty line, which sits at 34.5%. However, the order switches when observing very low 

food security, with percentages for single mother and low income households at 11.5% 

and 14.2%, respectively. Recognizing the highest predictor of food insecurity as single 

mother households has developed over the last few years, as a previous study7 

demonstrated the highest prevalence of food insecurity among households below the 

Federal Poverty Level (FPL). 

Children experiencing food insecurity was lowest in households of married 

couples, non-Hispanic whites, and of those living in the Midwest, among other 

categories. Regionally, the Midwest demonstrated a lower prevalence of food insecurity 
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at 13.5% of households. Coleman-Jensen et al.7 show the prevalence in Wisconsin to be 

even lower, and significantly lower than the US at 11.3%. 

Consequences of Food Insecurity 

 The attention food insecurity receives depends largely on the intensity of negative 

consequences that affect individuals who fail to acquire adequate nutrition. Children 

raised in food insecure households demonstrated significantly lower IQs and increased 

instances of behavioral and emotional problems at age 12, independent of household 

income.8 Anxiety and depression occurred more frequently at age 12 among children 

raised in food insecure households regardless of income, their mother’s personality, and 

the sensitivity to their needs. Food insecure children participate in less physical activity 

during the day, which can potentially lead to other health concerns.9  

Food insecure households demonstrate nearly double the risk of binge eating than 

food secure households.10 Having limited access to food appears to promote consuming 

greater amounts of food when it is available. Most participants in the SNAP program 

redeem all their benefits halfway into each month, and over 10% had less than one dollar 

remaining after one week.11  

Barriers in Obtaining Adequate Nutrition 

 Contributing factors to food insecurity include environmental and personal 

factors, as well as medical conditions. All can lead to food insecurity, malnutrition, 

limited functioning, and eventually chronic, diet-related disease.1 However, attention 

typically favors implementing interventions to address environmental and personal 

factors, since category as medical conditions usually are less changeable unless it relates 
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to accessibility. Environmental factors can include accessibility, housing, and cost of 

food. Personal factors encompass behavior and lifestyle choices. 

Accessibility 

One environmental factor that influences food security receiving increased 

attention is accessibility. When discussing accessibility, the USDA5 uses the phrase low-

income area to describe an area where greater than 40% of households have incomes 

below 200% of the federal poverty level. A low-income area at least one mile, which is 

considered reasonable walking distance, from a large grocery store is labeled as a food 

desert. The USDA calculates distance based on the geographic center of grid cells 

measuring one square kilometer.  

Low-income households located in food deserts constitute 4.1% of the population 

in the US. Time spent traveling to a grocery store for individuals in food deserts is 

significantly greater than other households.5 A study by Kerr et al.12 demonstrated that 

the lowest average distance traveled to a food establishment was greater than 4.5 miles, 

far above the accepted accessible range, and many trips to purchase food do not begin at 

home, demonstrating the need for many considerations when seeking to make grocery 

stores more accessible. Distance traveled was significantly higher among non-whites, 

those without a degree, and lower-income subgroups. However, low-income and non-

white households statistically are closer to supermarkets.5 Smaller grocery stores tend to 

be more common in lower income areas.13  

Since food choices and price generally varies according to store size, definitions 

of food retailers must be established. To be classified as a supermarket or large grocery 

store, a retailer must have annual sales of at least two million dollars and offer all of the 
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major departments typically found, which includes fresh meat, dairy, dry and packaged 

foods, produce, and frozen foods. Small grocery stores, markets, and convenience stores 

generally will offer less variety than larger stores and exhibit a wide range of food 

products offered from store to store.5 

Access-related barriers in obtaining the desired or needed food were cited by 

5.7% of the US population, with over half of that percentage lacking the necessary 

finances. It remains unclear whether accessibility or income has a stronger influence on 

food security.5 A study by Moore et al.14 showed that individuals with no supermarket 

near their homes were less likely to have a healthy diet when compared to those living in 

areas with the highest density of supermarkets. Additionally, those living in 

neighborhoods with the worst availability of healthy foods were less likely to have a 

healthy diet when compared to those living in the highest-ranked neighborhoods 

according to self-reporting of residents.  

Healthy alternatives to foods and beverages, such as whole grains or lower fat 

options, are more likely to be offered in neighborhoods with higher incomes, excluding 

alternatives for juice, soda, and hot dogs.13 Explanations concerning the difference may 

suggest differences in the size of the grocery stores, since larger stores will offer greater 

variety, or differences due to demand of the customers. 

 Large grocery stores typically have lower prices and a far greater variety of 

nutritious foods, demonstrating the importance of accessibility for low-income 

households.5 Supermarket or large grocery store purchases accounted for 86% of SNAP 

benefit redemptions in 2009. Low-income households generally pay the lowest price for 

groceries and travel the distance required for the lowest priced items; those with very low 
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incomes of less than eight thousand dollars paid slightly more for food items. Prices of 

food items in stores are influenced by a variety of factors. Retailers operate based on 

fixed costs, which depend on location and materials, and affect the price of food items 

and also variability. Along with fixed cost, the consumer base, or the number of 

customers, influences what can be offered and what is too risky for the retailer to sell.5   

 Areas with higher supermarket accessibility demonstrate an increased health 

status in regards to diet and diet-related disease; however, identifying precise correlations 

proves difficult.  The USDA5 found low-access to be most influenced by socioeconomic 

factors, which includes income inequality, racial segregation, transportation 

infrastructure, and housing vacancies.  

 Location of grocery and convenience stores varies according to demographic 

characteristics. Higher socio-economic areas have been found to have more 

supermarkets, while lower socio-economic areas contained more fast-food establishments 

and small grocery stores.15,16 Chain supermarkets, which generally demonstrate lower-

priced food items, were found in lower frequencies among low-income and primarily 

black or Asian neighborhoods. 5,17  

 Opening new grocery stores that offer a variety of produce and other healthy 

options often fails to be an easy solution. Many factors can limit the willingness and 

feasibility for new stores to open, including zoning and regulatory processes, obtaining an 

adequate site, a need for environmental remediation or building demolition, higher 

construction and operating costs, less visibility or traffic flow, and local politics. 5   
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Vehicle Access 

Vehicle ownership is important individual-level information in determining the 

ability to access adequate nutrition. Access to a vehicle remains a top determinant in 

obtaining proper nutrition at a more affordable price.5 Only 2.2% of all households lack 

access to a vehicle and live more than one mile from a supermarket. One-third of 

households who live in low-income areas also live in areas of low access, and about one-

half of individuals in low-income areas actually fall in a low-income category. For those 

in low-income and low-access areas, 93.3% report using a household vehicle as the 

primary mode of transportation, 4.8% cite walking or biking, and 0.3% report using 

public transportation. 

Choosing Where to Live 

 Residents who perceived themselves as being worse off than others and those who 

had low social capital reported higher levels of food insecurity.18 Social capital refers to 

the ability to access food provisions in all social relations in a resident’s community and 

would include things such as public transportation, neighbors, or other food programs 

that assist with accessing food. 

Limited research has been completed regarding the choice of where to live. Even 

those with low incomes still have a choice, and some areas simply provide greater 

accessibility to adequate nutrition.  

Overcoming Accessibility Issues 

Accessibility-related issues involve many factors. Knowing which of these factors 

will lead to an increase in consumption of healthy foods proves difficult. Simply 

providing a large grocery store in an area without one may not significantly improve 
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intake of fruits and vegetables, even if people start shopping at the new store.20 Another 

study21 demonstrated an improved diet upon introducing a new grocery store within a 

food desert area, but only among those between approximately one-third and one-half a 

mile away from the new store. As indicated earlier, average shopping distance tends to be 

greater than one mile from where individuals live and that a stop at a grocery store may 

occur after work or during other non-single stop destinations.12 Increasing availability of 

healthier items such as fruits, vegetables, and whole grains fails to consistently 

demonstrate improved diets among nearby households. 

Negative Perception of Fruits and Vegetables as a Barrier 

 Increasing access to fruits and vegetables may not increase consumption if people 

maintain negative perceptions about fruits and vegetables. Data from the Behavioral Risk 

Factor Surveillance System22 showed that over 75% of the US population fell below the 

recommended consumption of fruits and vegetables in 2009. Many possible reasons for 

this exist. The perception that fresh produce is costly, having limited storage space for 

fresh or frozen produce, and longer preparation times required for cooking vegetables all 

may play a role in a household’s decision to buy and eat produce. 23 Households with 

children may find greater difficulty in getting their child to consume vegetables. Not 

having the willpower or having to give up liked foods in favor of healthier options also 

discourages people from eating healthier.24 Taste appears more important to adults 

younger than 35 while displaying no significant difference among education levels or 

employment status. 
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 Overcoming Negative Perceptions of Fruits and Vegetables 

 In a study by Reicks et al.23 participants suggested various ways of overcoming 

certain obstacles that made consumption of fruits and vegetables more difficult. 

Consumers can overcome limited storage space and avoid the concern of produce 

spoiling prior to consumption by buying canned fruits and vegetables. However, the 

quality and appearance of canned produce, as well as the sodium content, may all be 

deterrents to purchasing canned produce. Preparation time, especially in consuming 

vegetables for a snack, can be reduced by keeping cleaned and chopped vegetables stored 

in the refrigerator as ready-to-eat snacks. While children can be initially picky, repeated 

exposure to new foods can eventually lead to acceptance. One effective strategy for 

improving fruit and vegetable consumption may be utilizing motivational interviewing 

and tailored communication aimed at promoting healthy behavior change.25   

 Promoting healthier food items within stores may help increase their sales. 

Convenience stores in urban areas commonly display advertisements for food and/or 

beverages and for tobacco.23 Advertisements promoting less healthy options often far 

outnumber those for more nutritious choices. Stores offer unhealthy options more 

frequently than nutritious choices as “impulse purchases,” or food products located at 

checkout counters. Changing this practice may improve the diets of frequent shoppers at 

convenience stores. 

 To further investigate sensory acceptability for certain foods, utilizing a home 

usage test (HUT) instead of a central location test (CLT) proved to be more desirable.26 

Limited research exists concerning food acceptability as it relates to varying 

demographics such as income status, education level, and race/ethnicity. 
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Cost of Healthy Foods 

People commonly perceive healthier foods as being more expensive.24 Based on 

cost per calorie, nutrient-dense foods such as fruits and vegetables typically cost more 

than nutrient-poor foods. Food industry may be blamed for offering foods priced in this 

matter, making it easier to purchase foods that are often high in added sugars and 

saturated fat. When low-income households observe such prices, some argue that it 

makes more economic sense to purchase cheap foods that offer few health benefits.27  

In a study by Bruening et al.,10 a higher percentage of food insecure households 

indicated that fruits and vegetables cost too much, have too little variety, and have poor 

quality. A suggested reason for this points to where food insecure individuals shop more 

frequently; convenience stores generally offer less variety of fruits and vegetables and at 

a higher cost. As previously stated, convenience stores tend to occur in higher numbers in 

lower income areas. 

In study by Turrell et al.,28  individuals from low income backgrounds were least 

likely to purchase foods that followed recommended nutritional guidelines and least 

likely to purchase fruits and vegetables. Among household income, education, and 

occupation, income was the greatest predictor of food purchasing behavior.  

 Overcoming Cost as a Barrier 

 When considering the cost of healthy foods, studies point to less healthy foods as 

being more affordable. However, such conclusions depend on how cost is compared. In 

comparisons between cost per serving size or edible weight, studies show that grains, 

dairy, fruits, and vegetables are less expensive than most foods with higher protein, 

saturated fat, and added sugars.29 In a study by Glanz, Sallis, Saelens, and Frank,13 many 
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healthier options for similar food products, such as whole grain and refined grain bread or 

skim and whole milk, were not significantly higher in cost than regular food items.  

 Food assistance programs exist to help low-income households obtain adequate 

nutrition and remain food secure. However, young mothers who received assistance 

through SNAP did not experience an improved economic situation when compared to 

young mothers who did not participate in SNAP.30 Those who received assistance 

demonstrated a negative short-term economic outcome while no difference in the long-

term compared to those who did not participate. Obtaining adequate nutrition at the onset 

of enrollment provides a way to obtain nutrition that may not otherwise be afforded, but 

many participants remain food insecure.6,30 

 A study involving vending machine snacks located in workplaces and schools by 

French et al.31 demonstrated an increase in low-fat food purchases when prices of these 

snack items were lowered. Promotions highlighting low-fat snack items also led to a 

small but significant increase in low-fat purchases. Profits did not differ significantly, 

demonstrating an increase in healthy behavior that neither negatively affects business 

profits or the amount consumers paid for snacks.  

Oftentimes, convenience stores fail to offer healthier options.32 Although such 

establishments are not ideal for large purchases, as the name implies a convenience stores 

may be frequented often for a snack due to its accessibility and could benefit consumers 

by offering equally-priced healthy options of their snack food choices.  
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Budgeting and Finances 

Smoking and Alcohol Consumption 

 Addictive behaviors such as smoking and drinking divert finances that instead 

could be used for purchasing food items. A study by Armour, Pitts, and Chung-Won33 

revealed a significantly higher number of food insecure households with a spouse or head 

of household who smoked, amounting to a six percentage point increase in probability of 

being food insecure. When comparing low-income households, those with either the head 

of household or spouse smoking demonstrated a significantly higher prevalence of food 

insecurity than those without smokers. No causality was determined; however, if an 

average of 10 packs of cigarettes is purchased per week, between 30-40 dollars go toward 

tobacco. In the same study, no significant difference was found between drinking 

behaviors of the food secure and insecure, which indicates those in low-income 

households spend around the same amount for alcoholic beverages as their higher income 

counterparts. 

 Poor Nutritional Choices 

Even though cost is often cited as a barrier to consumption of healthier food items 

like fruits and vegetables, food insecure households consume significantly higher 

amounts of sugar-sweetened beverages during meal times.10 From 1965 to 2002 a 

significant increase occurred in caloric intake from beverages among the general 

population, especially with calorically sweetened beverages.34 Such beverages largely fail 

to provide important nutrients or give consumers a feeling of fullness. A shift in spending 

habits away from non-nutritional calories to foods that offer nutrients is a step some 

households could take to improve food security concerns. 
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 Costlier Eating Choices 

 Eating out is less affordable, as about one-third of the price covers the food and 

two-thirds cover the restaurant’s preparation costs, while in grocery stores three-fourths 

of the price typically represents the cost of the food item.5 

 Additionally, food prices generally are lower among larger establishments and 

increase where less variety exists, such as convenience stores. In 2009, 15% of SNAP 

benefit transactions were made at convenience stores, yet the amount per transaction was 

lower at convenience stores than grocery stores of all sizes.11 Reducing food purchases at 

convenience stores would allow households to save additional money. 

Education 

 The prevalence of food insecurity decreases as the level of education of the head 

of household increases. Those who did not graduate high school display the highest 

proportion of food insecure households.18,33 

 Overcoming a Lack of Education 

 Attempting to overcome a lack of education in improving food security remains a 

difficult task, considering that the exact correlations and connections between education 

and food insecurity remain unclear. If a major factor concerns the education itself or of 

learning how to learn, programs such as the Expanded Food Nutrition and Education 

Program (EFNEP) that educate low-income populations on nutrition provides beneficial 

information that leads to sustained healthy behavior, which in turn lowers future health 

care costs.35 Income generally increases with an individual’s level of education and 

therefore may have a larger connection to food security. 
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Housing 

 Housing encompasses an array of aspects that may correlate with food insecurity, 

including frequent moves, crowding, affordability, and structural stability. Determining 

what can be linked with food insecurity remains difficult due to housing and its 

relationship to other factors like income. Housing concerns may simply be side effects of 

other issues like low-income rather than a cause of food insecurity. Food insecurity rises 

as the proportion of household income increases above 30% of total expenditure but has 

no significant difference in prevalence between those living in market housing compared 

to subsidized housing.36 A study by Cutts et al.37 demonstrates a significantly higher 

prevalence of food insecurity among families with multiple moves and crowding. 

Population Groups 

 Single or unmarried mother households experience the highest prevalence of food 

insecurity, particularly among teenage and young adult mothers.6,30,38 Even among 

individuals over 50 years of age, food insecurity is more prevalent among single 

women.18 In general, those who are single, divorced, or widowed experience higher 

instances of food insecurity, as well as ethnic minority groups.10,18 However, ethnicity 

may partially contribute to the percentage of unmarried mothers, as frequency of 

unmarried mothers was over three times greater among black women than white 

women.30 The statistic demonstrates a clear difference among races, however, regardless 

of a number of potential factors (i.e. income, housing, or education level) contributing to 

the difference in prevalence of food security observed among races.  

 A variety of food assistance programs are available, but not all who are food 

insecure and eligible utilize these programs. The reason for a lack of participation may be 
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due to various reasons. A study by Martin et al.39 discovered a number of demographic 

differences between individuals who refrain from using food assistance programs. The 

most common reasons for not visiting food pantries and soup kitchens were due to the 

negative stigma associated with visiting such places and a lack of information of 

availability. Lack of participation in SNAP resulted more from a lack of knowledge on 

program regulations.  

Hispanics more often expressed feeling uncomfortable using food pantries, those 

in elderly households were significantly more likely to feel uncomfortable using food 

stamps, and black households were half as likely as Hispanic households to use SNAP. In 

general, Hispanic households displayed a preference for public assistance programs, 

whereas elderly households preferred private assistance. A study by Bhattarai, Duffy, and 

Raymond40 showed less participation in both food stamps and food pantries among 

Hispanics. A low income, single parent household, low education level, female gender, 

and enrollment in other assistance programs all displayed significantly higher 

participation rates in food stamps. Food pantry participation was positively correlated 

with receiving cash and non-cash public welfare, being non-Hispanic, and living in a 

nonmetropolitan area status.  

Health conditions also influence accessibility and therefore food security. Low 

income individuals with diabetes reported cost and accessibility to healthy foods as 

barriers to eating a healthy diet. While having a good understanding of dietary 

requirements, their dependence on others for food provision and meal preparation limited 

their control over their diet.41 
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Maternal Personality 

 Correlations between maternal personality and household food insecurity 

determined in a study by Belsky et al.8 showed that mothers in food insecure households 

were more likely to have “high-risk personality profiles.” Characteristics of this profile 

include low conscientiousness, extraversion, and agreeableness, and high neuroticism. 

Additionally, their households displayed lower sensitivity to children’s needs. 

Time 

 In a study by Kearney and McElhone24 spanning the European Union, people 

most often reported time as a barrier to eating healthier, which included irregular work 

hours and a busy lifestyle as responses. Time relates to accessibility and possibly not 

knowing how to prepare healthy foods in a timely manner. If a large grocery store is 

relatively far away and not en route to or from other locations such as a job, people may 

opt for a closer convenience store that fails to offer adequate choices of produce and 

other healthy foods.  

Physical Constraints 

 Limited research exists regarding the prevalence of food insecurity among 

individuals with limited mobility due to physical disabilities. Many of these individuals 

may receive assistance through programs that deliver food, from family and friends, or 

reside in a shared home where meals are provided.
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MATERIALS AND METHODS 

Participants 

Participants in this study all reside in a food desert area in La Crosse, Wisconsin. 

The USDA19 identified the boundaries of the food desert based on US census tract data 

from the year 2000. Five census blocks received the identification, listed as 9-1, 9-2, 9-3, 

9-4, and 3-2. The 3-2 tract was included in the study even though it no longer resides in 

the same census tract because the USDA determined food desert status based on census 

data from the year 2000 when 3-2 did belong to the same tract.  

 According to 2010 census data, the five census blocks included in the food desert 

consist of 2362 households and a population of 5006. A majority (1857) of occupants 

rent, compared to those who own their homes (505). The average household size is 

approximately two persons. The highest proportion of households fall under the lowest 

income bracket, meaning annual household income is less than 15 000 dollars. Median 

household incomes of each census block all fall below 32 000 dollars. The median age is 

approximately 30 years.  

 Within this area, 80% of people qualify as having low access, and 18.2% are low 

income with low access. Households without a vehicle who also have low access 

comprise 13.3% of this population, or 304 people.19 The top three races represented are 

white, Asian, and black, at approximately 82%, 8%, and 5%, respectively. The number of 

people with low access also classified as low income is 900. Further demographic 

classification reveals 910 children aged 0-17 and 549 individuals aged 65 and older who
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have low access to food. The ratio of males to females is close to 1:1.42 Approval for this 

study first came from Gundersen Lutheran Health System’s Institutional Review Board 

(IRB) in October 2012, followed by IRB approval from the University of Wisconsin-La 

Crosse within the same month. 

Procedures 

Research was completed in collaboration with the University of Wisconsin-La 

Crosse (UW-L), the Community and Preventive Care Services department in the 

Gundersen Lutheran Health System, and the La Crosse County Health Department. A list 

of household addresses within the current United States Department of Agriculture’s 

(USDA) Economic Research Service’s (ERS) identified food desert in La Crosse, WI 

was obtained from the City of La Crosse Planning Department.  

Questions used to determine food security were taken from the USDA 

Community Food Security Assessment Tooklkit by Cohen,43 which has proven validity 

and reliability. Health outcome questions were taken from the Behavioral Risk Factor and 

Surveillance Survey (BRFSS) 22 and regional health assessment survey titled COMPASS 

NOW 201244 as well as questions from previous research24,40 designed to determine 

potential barriers to obtaining adequate nutrition. No pilot survey was completed; 

however, the questionnaire written used established questions and was reviewed by a 

small group (4) of people before being mailed to the target population. Health status 

questions were also taken from a review of literature as well as the BRFSS survey, which 

contains validated questions. Questionnaires were sent to every address on the mailing 

list. The list of addresses was edited to remove any commercial businesses, duplicate 

addresses, and assisted living and skilled nursing facilities that provided all meals to 

21 
 



  PERCEIVED BARRIERS TO ACCESS ADEQUATE NUTRITION 

residents. Vacant and non-existent addresses were returned and omitted from the 

population count, bringing the final number of addresses to 2068. Surveys were sent out 

in English only due to negligible responses from previous county surveys when offered in 

English and Hmong. 

A postcard informing the heads of households of the upcoming survey and 

participant incentive was mailed one week prior to the survey, which was mailed on 

November 7.  The date for sending the surveys was chosen so as to not interfere with 

presidential election mail in an attempt to get a better response rate. A postcard 

reminding participants of the survey and the opportunity to receive an incentive if 

completed by December 15, 2012 was sent out on November 21, 2012.  The survey was 

closed on December 15 and incentives were subsequently mailed to survey participants.  

Participants were given the option of completing the survey online or filling out a paper 

copy and returning in a postage-paid envelope. 

If participants chose to receive the incentive, a five dollar gift card to their choice 

of one of four local establishments that offer food products, they were asked to write their 

address on a separately included orange card and mail it back with their completed 

survey. The orange card was mailed back to them with their selected gift card. This 

process, along with informed consent information was described in detail in the cover 

letter to the survey.   

After the survey was closed, all data was entered into the online survey collection 

system and then downloaded into a spreadsheet file and uploaded into SAS for statistical 

analysis.  Addresses were checked to remove any duplicate completed surveys from both 

the paper and online databases. 
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Statistical Analysis 

 Data went through a process to recode and correct illogical responses. Examples 

include correcting answers indicating more than 30 days of poor health in a month to “30 

days,” missing data as “don’t know” or “no” in order to keep food security estimates 

conservative, and if participants reported smoking less than 100 cigarettes in their 

lifetime but reported smoking every day they were recorded as “smoker.” Determining 

food insecurity was based on scoring used in the USDA Guide to Measuring Household 

Food Security. 45 

 To determine if a correlation existed between various health, demographic, and 

food security variables both univariate and multivariate analyses were completed using 

Chi Square and logistical regression with a P value of < .05 indicating statistical 

significance. A backward step-wise elimination procedure was used in order to remove 

variables that were not significantly correlated with food insecurity, leaving only those 

variables that significantly increased the odds of a household being food insecure. 

 Additionally, certain variables were combined or ranked in categories for greater 

clarity of correlations.  
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RESULTS 

Response Rate and Demographics 

 Out of 2068 potential participants, 575 (27.8%) completed and returned the 

questionnaire. Response rate varied among the five census blocks (Table 1); however, 

rates of food insecurity were not significantly different.  

Table 1. Demographics and Response Rate by Census Block 

Census Block Median 
income of 

census block1 

% rental 
property1 

# valid 
addresses 

Response 
rate 

3-2 $19,281 84.2% 532 136 (25.6%) 
9-1 $28,965 74.4% 405 112 (27.7%) 
9-2 $25,094 92.3% 558 151 (27.1%) 
9-3 $31,646 56.0% 228 77 (33.8%) 
9-4 $29,826 67.9% 345 99 (28.7%) 

Total    2068 575 (27.8%) 
 1According to the 2010 Census 

Response rate was higher among whites, as 88.7% of participants were white, even 

though they only comprise approximately 82% of the population (Table 2). Less than 

3.5% of respondents identified themselves as Asian and 1.6% identified as black, which 

is less than one-half and one-third the actual proportions, respectively. Over two-thirds 

had less than a college degree and over one-third had a high school education or less. 

Almost one-third of participants owned their place of residence. Over 25% of the 

participants had lived in their current residence for less than one year.  
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Table 2. Demographics of Participants 

  

Characteristic Frequency Percent 
Gender              Male 

Female 
161 
405 

28.5 
71.6 

Age 0-19 
20-64 
65+ 

10 
444 
95 

1.8 
80.9 
17.3 

Race White 
Black 
Native American 
Hmong 
Other Asian/Pacific Islander 
2 or more 
Unknown 

510 
9 
6 
11 
10 
13 
16 

88.7 
1.6 
1.0 
1.9 
1.8 
2.3 
2.8 

Education Did not graduate HS 
HS graduate 
Vocational/some college   
College graduate 
Advanced degree 

41 
168 
169 
142 
45 

7.3 
29.7 
29.9 
25.1 
8.0 

Rent or own Rent 
Own 

390 
177 

68.8 
31.2 

Years lived in 
current home 

<1 year 
1-2 years 
3-5 years 
>5 years 

148 
121 
87 
213 

26.0 
21.3 
15.3 
37.4 

Work for pay Yes 
No 

369 
194 

65.5 
34.5 

Income <10K 
10-25K 
25-50K 
50-75K 
75-100K 
100K+ 

106 
238 
138 
42 
21 
6 

19.2 
43.2 
25.1 
7.6 
3.8 
1.1 

Household size 1 
2 
3+ 

221 
196 
158 

38.4 
34.1 
27.5 

Number of kids in 
household 

0 
1 
2 
3+ 

442 
64 
37 
23 

78.1 
11.3 
6.5 
4.2 

Insurance status 
 
 

Private insurance 
Medicaid/Medicare 
None 

271 
198 
89 

48.6 
35.5 
16.0 
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A univariate analysis revealed money as the main obstacle for obtaining adequate 

food, either with “the cost of food” being a significant barrier or the statement “there’s 

not enough money for food” often being true (Table 3). Between 9-10% of individuals 

indicate time or busyness as a barrier to having the kinds of food they want. Not being 

sure how to cook healthy foods was the next most frequent barrier. Concerning 

transportation, almost 20% do not have access to a working vehicle yet less than 5% cite 

frequent difficulty getting to a store.  

Table 3. Predictors of Food Insecurity 

Barrier to Healthy Eating or Not Having 
Enough or the Kinds of Food They Want 

Frequency Percent 

The cost of healthy 
food 

Significant barrier 
Somewhat of a barrier 
Not at all a barrier 

190 
220 
159 

33.4 
38.7 
27.9 

I’m not sure how to 
cook healthy foods 

Significant barrier 
Somewhat of a barrier 
Not at all a barrier 

36 
131 
399 

6.4 
23.1 
70.5 

I don’t know very 
much about 
nutrition 

Significant barrier 
Somewhat of a barrier 
Not at all a barrier 

23 
103 
439 

4.1 
18.2 
77.7 

I’m too busy to 
shop and/or cook 

Significant barrier 
Somewhat of a barrier 
Not at all a barrier 

55 
180 
328 

9.8 
32.0 
58.3 

My household 
doesn’t like to eat 
healthy food 

Significant barrier 
Somewhat of a barrier 
Not at all a barrier 

17 
122 
426 

3.0 
21.6 
75.4 

There’s not enough 
money for food 

Often true 
Sometimes true 
Never true/don’t 
know 

88 
207 
280 

15.3 
36.0 
48.7 

The kinds of food I 
want are not 
available 

Often true 
Sometimes true 
Never true/don’t 
know 

13 
161 
401 

2.3 
28.0 
69.8 

There’s not enough 
time for shopping 
or cooking 

Often true 
Sometimes true 

52 
230 
293 

9.0 
40.0 
51.5 
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Never true/don’t 
know 

It is too hard to get 
to the store 

Often true 
Sometimes true 
Never true/don’t 
know 

25 
148 
402 

4.4 
25.7 
69.9 

I’m on a diet Often true 
Sometimes true 
Never true/don’t 
know 

32 
171 
372 

5.6 
29.7 
64.7 

I don’t have access 
to a working stove 

Often true 
Sometimes true 
Never true/don’t 
know 

9 
14 
552 

1.6 
2.4 
96.0 

I’m not able to cook 
or eat because of 
health problems 

Often true 
Sometimes true 
Never true/don’t 
know 

8 
38 
529 

1.4 
6.6 
92.0 

I don’t have a way 
to get to a store to 
buy food 

Often true 
Sometimes true 
Never true/don’t 
know 

11 
56 
508 

1.9 
9.7 
88.4 

Access to a working 
vehicle 

Yes 
No 

460 
110 

80.7 
19.3 

 

Food Insecurity Rates 

Food insecurity with any level of hunger exists in 14.6% of households (Table 4).  

Table 4. Food Insecurity Rates 

Food security 
status 

Frequency Percent 

Food secure 380 66.1 
Food insecure, no 
hunger 

111 19.3 

Food insecure, 
moderate hunger 

77 13.4 

Food insecure, 
severe hunger 

7 1.2 
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Demographics and Predictors of Food Insecurity 

Many factors were significantly correlated with food insecurity with hunger 

(Table 5). Variables not significant were omitted, including gender, not knowing how to 

cook healthy foods, not knowing much about nutrition, being too busy or not having 

enough time, not having a preference for healthy foods, or having health problems that 

make it difficult to eat. Some behaviors also demonstrated significant correlation. Binge 

drinking was less prevalent among food secure respondents but not significantly different 

among the three food insecurity levels; slightly above half of all levels of food insecure 

respondents reported binge drinking in the last month. Frequency of eating out did not 

differ significantly. Less than 10% of those who eat out three or more times per week 

were food insecure with hunger. Smoking was significantly correlated and 42.9% of food 

insecure households with hunger have a head of household who smokes daily, and close 

to three-quarters of food insecure households with hunger have a respondent who at one 

time smoked. Over half of respondents who smoke daily and over half of occasional 

smokers were classified as food insecure or food insecure with hunger.  

Table 5. Demographics and Predictors Related to Food Insecurity with Hunger  

Characteristic 
 

Percent Food Insecure with Hunger 

Age of respondent P=0.0001 
18-39 
40-64 

65+ 

16.1% 
18.1% 
3.2% 

Household annual income P=0.0001 
<$10,000 

$10-$25,000 
$25-$50,000 

>$50,000 

28.3% 
17.7% 
5.8% 
2.9% 

Race P=0.0429 
White 

Non-white 
13.7% 
21.5% 
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Education P=0.0001 
No high school diploma 

High school graduate 
Vocational/some college 

College or advanced degree 

26.8% 
17.9% 
17.8% 
6.4% 

Health insurance status P=0.0001 
No insurance 

Medicaid 
Medicare 

Private insurance 

23.6% 
29.8% 
3.0% 
6.6% 

Rent/own home P=0.0001 
Rent 
Own 

19.7% 
3.4% 

Work for pay P=0.0001 
No 

Retired 
Yes 

24.1% 
4.0% 
13.8% 

Access to a working vehicle P=0.0001 
Yes 
No 

11.7% 
27.3% 

Cost of healthy food P=0.0001 
Significant/somewhat a barrier 

Not a barrier 
39.3% 
3.1% 

Not having enough money P=0.0001 
Often/sometimes true 

Never true/don’t know 
67.5% 
0.4% 

Kinds of food wanted are not available P=0.0001 
Often/sometimes true 

Never true/don’t know 
47.3% 
10.5% 

Hard to get to the store P=0.0009 
Often/sometimes true 

Never true/don’t know 
44.3% 
11.9% 

Don’t have access to a stove P=0.0001 
Often/sometimes true 

Never true/don’t know 
76.2% 
13.6% 

Don’t have a way to get to the store P=0.0001 
Often/sometimes true 

Never true/don’t know 
73.9% 
11.6% 

Fruit and vegetable servings per week P=0.0276 
0-2 
3-4 
5+ 

18.7% 
9.9% 
4.00% 

Smoking status P=0.0001 
Daily 

Occasionally 
30.3% 
28.3% 
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Former 
Never 

Another household member who smokes 

10.9% 
7.2% 
14.6% 

Computer access P=0.0116 
Yes 
No 

11.6% 
21.0% 

Internet access P=0.0346 
Yes 
No 

12.0% 
20.1% 

Cellphone with texting P=0.0024 
Yes 
No 

16.2% 
10.6% 

 

 A background step-wise elimination procedure left six statistically significant 

variables that predicted food insecurity, which included type of insurance, whether the 

place of residence was rented or owned, identifying the cost of healthy foods as a 

significant barrier, having difficulty getting to a store, not having enough money, and 

smoking (Table 6). The greatest predictor of food insecurity was if a person reported not 

having enough money as a significant barrier, with an odds ratio of 22.9. A person who 

rents was over five times as likely to be food insecure than a home owner. The third 

highest predictor was smoking. A person who smoked was over 3.5 times more likely to 

be food insecure than a non-smoker. 

Table 6. Odds Ratio of Predictors of Food Insecurity 

Predictor of Food Insecurity 
 

Odds Ratio 95% CI 

Medicaid vs. private insurance 3.50 1.45, 8.45 
Medicare vs. private insurance 1.41 0.24, 8.43 
No insurance vs. private insurance 1.71 0.65, 4.56 
Rent vs. own 5.23 1.36, 20.18 
Cost of healthy food a significant barrier 2.97 1.37, 6.47 
No transportation to a store vs. having transportation 3.09 1.20, 7.97 
Not having enough money 22.88 2.94, 177.81 
Smoking 3.60 1.72, 7.54 
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DISCUSSION 

Based on survey results, 14.6% of households in the food desert were food 

insecure, which was slightly lower than the national prevalence of 14.9%. However, this 

is high compared to the food insecurity rate in Wisconsin of 11.3%.6  

Not having enough money to buy healthy food, but not income, was established 

as a predictor of food insecurity. Without knowledge of expenses, establishing rationale 

for this remains difficult, although smoking is one apparent unnecessary expense of more 

than half of those who are food insecure. This finding is consistent with other studies that 

focused on smoking among the food insecure.33 Another reason for income having less 

influence may be due to the proximal distance to a university. Students typically have a 

low income but may receive some financial aid or support from family, and a university 

exists less than half a mile from many households within the food desert area. 

Additionally, determining reasons for why households who rent demonstrate increased 

rates of food insecurity remain difficult, as possible explanations include less stability, 

lower income, and a greater likelihood of frequent moves.37  

Greater dissemination of the results of cost-comparison studies such as Carlson 

and Frazão29 and Glanz et al.13 could increase the awareness of healthy food options that 

cost less per serving than unhealthy options. An educational program within a 

community, or brochures or advertisements within grocery stores highlighting these 

choices may aid in improving the diets of individuals who perceive healthy choices as too 

expensive.
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 Much research has been completed concerning factors contributing to and 

correlated with food insecurity. Assistance programs remain the most frequent 

intervention; however, questions exist regarding any impact such programs have on those 

struggling to obtain enough food.6 Further studies may help determine the effectiveness 

of more individual-based interventions. Establishing programs and policies may truly 

help people gain access to adequate nutrition, but each household faces different 

circumstances, making a one-size-fits-all approach less likely to be widely successful. 

While requiring more time, a cost-effective approach in assisting others in decision-

making skills and healthy behaviors is a more individually catered approach. A smoking 

cessation program aimed at the population located in the food desert is especially 

pertinent. Motivational interviewing provides a way to understand unique circumstances 

and has been shown to improve positive behavior and decrease harmful behaviors, 

including substance abuse.25, 46-48 

Further Research 

 While this study provided important insight into people’s perceived barriers to 

achieving food security, the results produce many additional questions. Since the highest 

predictor of food insecurity was if a person indicated not having enough money as a 

significant barrier, many questions emerge as to the reason for that perception. Income 

was not determined to be a predictor of food insecurity, which suggests the need for 

further research to determine income and expenses of households. Some examples of 

possible expenses include the presence of chronic health issues that require costly 

treatments or medication, entertainment such as cable television or video game systems, 

and non-nutritious foods such as candy or artificially sweetened beverages. Outside of 
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smoking, little information on spending habits could be gathered based on the 

questionnaire used. 

 Since access remains a major issue with regard to food security, further studies 

should look at how food shopping fits into a person’s daily schedule, including access en 

route to or while at work and to other frequent destinations. Also, studying retailers 

beyond supermarkets to include smaller grocery and convenience stores that offer a wide 

variety of healthy food options would provide a more accurate depiction of food 

accessibility. A study by Reicks, Randall, and Haynes23 revealed a vast majority of 

convenience stores offering fruits and vegetables and most providing those products in 

single-serving size packages. Around half offered fresh fruit and vegetables. Convenience 

stores demonstrate wide variability in items sold, with many offering items from the 

major food groups. However, if healthier food items are offered, the price will likely be 

higher than at a large grocery store.  

 According to the results of the survey, a dislike for healthy foods was not a 

significant barrier for households in efforts to eat a healthy diet. However, further 

research focusing on food preference, perhaps by utilizing an HUT as suggested by Sosa 

et al.,26 could reveal a possible factor in not purchasing healthier food options. 

Further research is needed to better determine difficulties in opening large grocery 

stores in low-income areas and on what the consumer demand is for healthier food 

choices. A closer store may not help the majority of people living in a food desert, as 

studies indicate. 20,21 The National Food Stamp Participation Survey done in 1996 could 

provide valuable information if completed again. 
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Limitations 

While results of this study matched previous research, results may not be 

generalizable beyond the specific population demographics studied. Additionally, self-

reporting on a questionnaire may lead to inaccuracies; however, the goal of determining 

individual perceptions rather than entirely concrete, objective data reduces the concern of 

this potential limitation.  

 Additional questions arose following analysis of the survey results that could 

provide greater insight, especially with possible future interventions. In order to clarify 

demographics of the populations, asking if participants were currently pregnant, full-time 

students, and asking the participant’s marital status would be helpful. Marital status is 

particularly important considering results of another study7 showed single mother 

households as experiencing the highest rates of food insecurity. Students generally have a 

low income without facing the same struggle with food insecurity and therefore skew 

results. Concerning working status, a better question may have included the following 

five responses: “working full time,” “working part time,” “stay at home caregiver,” 

“currently unemployed but actively seeking work,” and “not working for pay,” as used in 

a study by Bruening et al.10 

To further investigate spending habits and determine financial literacy, questions 

could include whether or not they subscribe to cable television, and eating behaviors 

could be further investigated by asking the amount of sweetened beverages consumed, 

instances of binge eating, whether or not a family eats together, and types of food served 

during meals, as studies have found correlations between these behaviors and food 

insecurity.10,49  
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Food expenditure and whether that was more or less than necessary to meet needs 

would have been an interesting inclusion, considering the recommended amounts set 

forth in such government documents like the USDA’s Thrifty Food Plan as included in 

the Current Population Survey Food Security Supplement Questionnaire, December 

2003.1 The Thrifty Food Plan costs the lowest of the USDA’s four food plans, and offers 

a plan for a low-cost nutritious diet depending on the ages and genders of the household 

members.7  

Finally, a low response rate that failed to represent the actual demographics of the 

area within the food desert limits the accuracy of the results, particularly since larger 

proportions of groups who typically are more food secure responded. 
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