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Abstract 
 

The growing obesity epidemic in the United States has served as the catalyst for 
promoting studies examining linkages between modifiable features of neighborhood food 
environments and the risk of being overweight and/or obese.  Past studies have used 
several data sources to measure various dimensions of local food environments (e.g., 
number of fast food restaurants, number of grocery stores), including data from Dun & 
Bradstreet, ReferenceUSA, and local government agencies. Our analyses, conducted with 
data from Salt Lake County, Utah, reveal discrepancies between these data sources, with 
approximately one-third of the records in any one data set not represented in the 
remaining data sets. 
  
We utilize three food environment data sources linked to Census data to: (1) describe the 
prevalence of food deserts in Salt Lake County, and (2) investigate whether the estimated 
association between neighborhood food deserts and neighborhood characteristics is 
dependent on the data sources and food desert definitions used.   
 
Results indicate that identification of food deserts is sensitive to the commercial data sets 
selected.  However, when data are aggregated at the block group level, the influence of 
variables representing the built environment and ethnic composition on the odds that a 
block group is identified as a food desert are less sensitive to the choice of data sets and 
the methods used to measure food deserts.  Additional sensitivity analyses are needed to 
determine how characterizations of food deserts are determined based on the data sets 
analyzed and controls for confounding factors associated with food access. 
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Alternative Measures of Food Deserts 

 

Overweight and obesity rates have been increasing dramatically in the United 

States in the past decades. Studies have found that neighborhood food environments (e.g., 

number and types of grocery stores and restaurants) are correlated with overweight and 

obesity (Powell, Auld, Chaloupka, O'Malley et al. 2007). There are questions about 

whether excessive body weight and chronic diseases may be linked to levels of access to 

healthy foods.  The U.S. Congress has responded with modifications to the recently 

passed 2008 Farm Bill that calls for new information on the formation and measurement 

of food deserts.  Food deserts are generally conceptualized as being areas with limited 

access to affordable and nutritious foods, particularly in low income communities.  One 

of the objectives outlined in this legislation is to articulate the prevalence of, and 

modifiable factors associated with, the presence of food deserts as well as possible 

solutions for reducing the putatively adverse association between food deserts, diet, and 

health. 

Research on food environments in the U.S. has typically relied on data from either 

proprietary commercial sources (i.e., ReferenceUSA/InfoUSA, Dun & Bradstreet), 

governmental sources (i.e., health department, agricultural department, property tax 

records, USDA food stamp data), or non-proprietary commercial sources (i.e. Yellow 

Pages, Internet search engines). Despite the labor-saving advantages of using such 

listings over field observations, questions persist regarding the accuracy of these existing 

data sources.  
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The literature also provides little guidance regarding the measurement of access to 

healthy food options based on geocoded data sets.  How does the geographic definition of 

a neighborhood affect estimates of the prevalence of food deserts?  Does one obtain 

different estimates if a food desert is defined to be the absence of a large grocery store 

rather than the absence of any grocery store?  How remote must the grocery store be 

relative to a given area to be considered inaccessible?  Finally, do the estimates of food 

deserts and their relationship to neighborhood characteristics change appreciably if the 

definition of a food desert incorporates an economic dimension (i.e., if the definition is 

restricted to low-income neighborhoods lacking grocery stores)?   

We have obtained grocery store data from two proprietary commercial data 

sources: Dun & Bradstreet and ReferenceUSA, and one governmental source: Utah 

Department of Agriculture and Foods (UDAF) for Salt Lake County, Utah. In this study 

we investigate the comparability of these three data sources across alternative food desert 

measures with the goal of addressing the issue of data comparability. The study area is 

Salt Lake County, Utah, which is 737.38 square miles with a population of 898,387 (U.S. 

Census Bureau, Census 2000 Summary Table 1, Detailed Tables, P1, Utah).  (Census, 

2008.  

 

Data Validation Studies 

Two studies have correlated or validated food-related business records from 

governmental and commercial sources in California and in Montreal, Canada. Wang and 
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colleagues (2006) show that state tax records and telephone directory listings of food-

related businesses in California have a Spearman correlation of 0.5 when aggregated to 

the Census tract level.  Paquet et al. (2008) show that field observations and a 

commercial database listing of food-related business records have a correlation of 0.73 in 

Montreal, Canada. Paquet et al. (2008) call for future studies to examine multiple 

commercial databases and to analyze variations in the validity of secondary data sources 

with neighborhood characteristics in different cities.  

Paquet et al. also validate physical facility data and find the same commercial 

database listings of physical facility data to be of lower quality than the food 

establishment data. A U.S. study (Boone et al. 2008) validating a different commercial 

database of physical facility data finds moderate agreement (concordance: nonurban: 

0.39; urban: 0.46) with respect to the presence of any physical activity facility.  

 

Definition and Operationalization of Food Environments 

To measure the food environment, researchers typically use detailed industry 

codes to classify food outlets in terms of the degree to which they offer healthy or 

unhealthy food. Supermarkets are assumed to provide a large selection of fresh produce 

as well as other healthy items such as whole-grain bread and low-fat milk, while fast food 

restaurants and convenience stores are assumed to offer little or no healthy food. Most 

food environment indicators are neighborhood-scale measures of the presence or density 

of food outlets within a census tract, zip code area, or a fixed distance from a subject’s 



 - 6 - 

residence, although a few rely on county- or even state-level measurement. For example, 

Zenk et al. (2005) use distance to the nearest supermarket, and Morland et al. (2002) 

examine the number of supermarkets in a census tract. Accessibility by foot has typically 

been measured according to a set distance from an origin (i.e., home). In older food 

desert studies, a distance of 500 meters or less is commonly used to indicate accessibility 

by walking (Donkin et al. 1999; Wrigley 2002; Furey, Strugnell, and McIlveen 2001), 

whereas several recent Canadian studies use a distance of 1000 meters (or a 10–15 

minute walk) to indicate accessibility (Smoyer-Tomic, Spence, and Amrhein 2006; 

Apparicio, Cloutier, and Shearmur 2007; Larsen and Gilliland 2008). 

 

Disparities in Food Environments 

Most research on disparities in food environments has documented variation in 

the accessibility of food outlets by area income and/or racial composition. Several U.S. 

studies have found that neighborhoods with higher median income and higher 

proportions of white residents tend to have greater access to supermarkets or large chain 

food stores.  Poorer neighborhoods and those with higher proportion of black or Hispanic 

residents may have greater access to small grocery stores.  For example, Zenk et al. 

(2005), conducted a GIS analysis of access to grocery stores by neighborhood racial 

composition and poverty in metropolitan Detroit, using data from the Michigan 

Department of Agriculture.  They found that there were no racial differences in terms of 

access to supermarkets when neighborhoods were not impoverished. In contrast, African-
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American neighborhoods had fewer supermarkets than white neighborhoods among 

impoverished neighborhoods.  Moreland et al. (2002) use state level data from local 

health and state agriculture departments and describe the type of neighborhood food 

stores using the North American Industry Classification System (NAICS) codes.  Using 

this definition and measurement of food environments, they find that larger numbers of 

supermarkets are located in non-poor neighborhoods as compared to poor neighborhoods.  

Powell and colleagues (2007) use data on food store outlets to explore food store access 

based on a census of businesses derived from Dun & Bradstreet data linked to 2000 

census tract data.  They also find that non-chain supermarkets and grocery stores are less 

prevalent in low-income and minority neighborhoods. 

Results of studies of food access in Canada and the United Kingdom are mixed. 

Two recent studies suggest that urban food deserts are not present in Canada (Smoyer-

Tomic, Spence, and Amrhein 2006; Apparicio, Cloutier, and Shearmur 2007), while one 

Canadian study found urban food deserts in London, Ontario (Larsen and Gilliland 2008). 

Three studies with mixed results suggest that no clear relationship exists between 

supermarket access and variables such as location, income, or race in the U.K. (Cummins 

and Macintyre 1999; Cummins et al. 2005; Cummins and Macintyre 2002). 

 

Food Environments and Health Outcomes 

Linking the food environment to health outcomes has been another important area 

of investigation in the food access literature.  One segment of this literature focuses on 
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food access and dietary intake. Morland et al. (2002) geo-coded the numbers of grocery 

stores, supermarkets, and full service and fast food restaurants to census tracts to evaluate 

the association between local food environments and residents’ report of dietary intake.  

Fruit and vegetable intake was positively influenced by the presence of each supermarket 

in a census tract, suggesting the importance of the local food environment in shaping 

individual food choices.  Rose and Richards (2004) rely on data from the National Food 

Stamp Program survey to link distance to stores and difficulty of access to fruit and 

vegetable use. They conclude that easier access to shopping increased purchases of fruits. 

Some research suggests that food environments may also contribute to obesity 

rates.  Using Dun & Bradstreet data, Powell et al.(2007) find that the increase in the price 

of fast food meals is a more important determinant of individual BMI and overweight 

than the density of full-service restaurants.  In their research, the food environment is 

conceptualized as access to fast food and full service restaurants, rather than access to 

grocery stores.   Using the same data, Powell et al. (Powell, Auld, Chaloupka, O'Malley 

et al. 2007) explore the associations between access to food stores and adolescents’ body 

mass indices (BMI).  They find that increased accessibility to chain supermarkets is 

associated with decreased adolescent body mass index.  Zick et al. (2009) link Dun & 

Bradstreet data on the local food environment within Salt Lake County census block 

groups to individuals’ BMI and find that the presence of at least one healthy grocery 

option in poor neighborhoods is associated with a reduction in BMI relative to having no 

neighborhood food outlets.      
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The extant literature on food environments and access to food stores is instructive 

in several ways.  First, researchers have used different data sets that may or may not 

provide comparable information regarding the local food environment.  Second, they 

have employed a variety of geographic scales to characterize the local food environment 

(e.g., zip code, census tract) and the methods used to describe distance (e.g., simple 

radius versus street connectivity).  Third, their definitions of food access/food deserts 

differ considerably.   The present study seeks to provide an initial assessment of how 

sensitive the analyses are to each of these three issues. 

We have three research objectives.  First, we explore the variation in the 

description and characterization of food deserts by employing different data sets to 

measure food deserts.  We then explore the prevalence of food deserts in Salt Lake 

County using different definitions of the food environment.  In particular, we distinguish 

between accessibility to any grocery store in the spatial unit versus access to large 

grocery stores that are more likely to carry a wide range of healthy food options at 

reasonable prices.  Further, we incorporate an economic component in the definition of a 

food desert by considering spatially defined food deserts in low income areas.  This 

analysis provides important insights about defining and measuring food deserts and how 

differences in these definitions and measurement might alter research findings used to 

inform public policy recommendations.  

Our second objective is to identify demographic characteristics and factors in the 

built environment that are associated with the likelihood that a neighborhood is a food 
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desert across the three data sets.  This analysis focuses on assessing how sensitive 

estimates of these associations are to the measurement of food deserts. 

Our final objective is to incorporate an economic dimension into the measurement 

of food deserts.  A food desert may be defined simply as a lack of access to grocery 

stores but typically it also includes features of economic resources in the community (Ver 

Ploeg, personal communication, December 16, 2008).  It is plausible that an upscale 

neighborhood would be classified as a food desert from a spatial standpoint but such an 

area does not have the same limited access confronting those living in an economically 

disadvantaged neighborhood.  For this portion of the analysis, we present results for two 

specifications.  First, we separate the sample into low income and non-low income census 

block groups and re-estimate the equations while including as a covariate median family 

income in the census block group.  Additionally, we examine correlates of an area being 

a food desert where food deserts are defined to be areas where there is both a lack of 

access to grocery stores and low income residents.  These additional specifications allow 

us to begin to examine the role of economic resources in determining the characteristics 

of food deserts. 

 
 
Data 
 

Dun & Bradstreet data and ReferenceUSA data were downloaded in March 2008. 

Local government data were obtained from grocery records from the Utah Department of 
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Agriculture and Food (UDAF).  The UDAF data were obtained in the spring of 2008 as 

well.  

We extracted grocery store records from all three data sets. The unit of analysis 

for this study is the census block group (CBG) and we aggregated individual grocery 

store records at CBG level. There are total of 567 CBGs in Salt Lake County. We deleted 

three CBGs for this study because they were very sparsely populated resulting in 564 

CBGs for this analysis.  

Our prior research (Smith et al. 2008) demonstrates that neighborhood design 

features indicative of walkability also relate to lower BMIs. Thus, we examine these 

same features in this study, reasoning that lower accessibility areas for pedestrians may 

be associated with food deserts as well. From the 2000 Census, we obtain information on 

neighborhood density, design, and land use diversity along with socioeconomic and 

demographic information about the neighborhoods in order to assess the extent to which 

this proposition is supported across the different data sets and the different definitions of 

food deserts.   

Density is measured by the number of residents per square mile (measured in 

1,000’s).  Walkable design features are proxied by the median housing age and by street 

connectivity. Street connectivity is measured as the average number of street intersections 

within a square kilometer for all neighborhood residents, adjusted for population density 

in the CBG.   The census socioeconomic and demographic variables include median age 
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in the neighborhood, the proportions of neighborhood residents who are Hispanic, 

Hawaiian/Pacific Islander, Black, and Asian, and median household income.   

All variables are taken from the 2000 Census files and measured at the CBG level 

with the exception of median housing age and street intersection density.  Median age of 

houses in the neighborhood is only measured at the census tract level. For the 2000 

Census, median age of houses is based on an item that is ‘bottom-coded’ for homes built 

in 1939 or earlier (i.e., all homes built before 1939 are in a single category). Street 

connectivity is derived from street data in the U.S. Census TIGER file (U.S. Bureau of 

the Census 2008).   

 

Measurement of Food Deserts 

Defining food deserts is inconsistent in the literature. There are at least three 

questions that arise in defining a food desert.  First, what types of food-related stores 

must be absent if a neighborhood is to be categorized as a food desert?  Second, how 

should geographical accessibility to food outlets be measured at the CBG level?  Finally, 

should food deserts include an economic criterion?  For instance, should a middle income 

neighborhood with no grocery stores, but where the residents have ready access to private 

transportation, be categorized as a food desert?  Or, should this designation be reserved 

for neighborhoods where there are no grocery stores and the residents have lower 

incomes and are thus less likely to have access to good private transportation? In the 

analyses that follow, we use alternative measures of a food desert to ascertain how these 

choices affect our results in the context of the three alternative data sources. 
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We define food-related stores in two ways: (1) any grocery stores with potentially 

healthful options (fresh vegetables, fruits, and/or meats), and (2) any grocery stores with 

potentially healthful options and with an annual sales volume of at least $1 million. 

While past studies have used $2 million as a threshold, we adopt the lower $1 million 

level because of data constraints. In the Dun & Bradstreet dataset, store sales volume is 

coded as a continuous variable, but in the ReferenceUSA data set, sales volume is coded 

as a categorical variable, with "1-2.5 million" as one category. Because the coding is 

somewhat different in these data sets, a common operationalization is used, as presented 

in Table 1. 

 

[Insert Table 1 about Here] 

 

Table 2 shows that UDAF identifies 297 grocery stores in Salt Lake County. 

Because UDAF records do not have sales volume information, we could not further 

identify how many of these 297 are large grocery stores. Dun & Bradstreet identifies 243 

grocery stores in Salt Lake County with 70 having an annual sales volume in excess of $1 

million. For ReferenceUSA, the total number of grocery stores identified is 246, with 95 

having more than $1 million in sales.  

[Insert Table 2 about Here] 
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Figure 1 shows the locations of the grocery stores as they are recorded in the three 

data sets.  In the two commercial data sets, each store is identified by their latitude and 

longitude in addition to its street address (see Figures 1b and 1c that rely on longitude and 

latitude coordinates).  The UDAF data set provides street addresses only so that grocery 

stores in Figure 1a are geocoded using the street address information.  Visual comparison 

of the three maps suggests discrepancies between the three data sets.  For example, 

although each map has one record for a relatively large CBG in the northern end of the 

study region, they all refer to different stores at different locations.  Similarly, the store 

located in the southwestern portion of the county is the same in all three data sets, but 

sales volumes are recorded differently by Dun & Bradstreet data and ReferenceUSA.  

This implies that food deserts identified based on the three data sets could substantially 

vary in terms of both locations and qualitative characteristics.   

We used three alternative measures to operationalize a neighborhood when 

defining a food desert: a simple dichotomous measure, a one kilometer circular buffer 

(dichotomous) measure, and a one kilometer circular buffer (continuous) measure. For 

the simple dichotomous measure, we determined whether a CBG contains any grocery 

stores. For the buffer measures, we constructed a one kilometer circular buffer around 

each grocery store. The dichotomous buffer measure shows whether a CBG is covered by 

any one kilometer buffer of grocery stores, while the continuous buffer measure is the 

percentage of the CBG land area that is not covered by the one kilometer grocery store 

buffer. 
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Finally, we use two different conceptual definitions of a food desert.  The first one 

identifies any area without a grocery store as being a food desert regardless of the 

neighborhood’s income level.  The second definition stipulates that a food desert is any 

area in a low income neighborhood without a grocery store.  For our purposes, we define 

a low income neighborhood to be one where the CBG median household income is below 

the 25th percentile for the county. 

 

Results 

 Table 3 provides descriptive statistics and how they vary depending on which 

food desert measure is used. Note these results are weighted by the total population of 

CBG.  Unweighted results are presented in Appendix Table 1.   At one extreme is the 

measure using the simple dichotomous definition of whether a CBG contains a large 

grocery store or not, using Dun & Bradstreet data. This measure shows that 86.07% of 

the CBGs (494 CBGs out of the total of 564) in Salt Lake County have no large grocery 

stores within their boundaries and can thus be considered food deserts. At the other 

extreme is the 1-km buffer dichotomous measure of the presence of any size grocery 

store, using UDAF data. This method identifies only 5.83% of the CBGs (32 CBGs out of 

a total of 564) as food deserts in the county. As would be expected, using the larger 

grocery store definition yields more food deserts than when including all grocery stores. 

In addition, food desert areas identified using the one kilometer buffer measures are 

substantially smaller than those identified using the simple measures. That is because 
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many CBGs may not have a grocery store within their boundaries but may be adjacent to 

one or more grocery stores in neighboring CBGs.  

 While the percentage of CBGs that are food deserts identified under the same 

definition across data sets appear comparable, Table 4 reveals that in many cases, 

different data sets have identified different CBGs as food deserts. For example, using the 

definition of all grocery stores and the one kilometer circular buffer (dichotomous) 

measure, the correlation coefficient is 0.63 between UDAF and Dun & Bradstreet, 0.65 

between Dun & Bradstreet and ReferenceUSA, and 0.64 between UDAF and 

ReferenceUSA. Combined, these three data sets identify 66 food desert CBGs in the 

county. Out of these 66, only 23 (34.85%) are identified by all three datasets. Four (6.1%) 

are uniquely identified by UDAF, 13 (19.70%) by Dun and Bradstreet, and a different 13 

(19.70%) identified by ReferenceUSA. The remaining CBGs are identified as food 

deserts by two out of the three datasets. The maps in Figure 3 provide a visual 

comparison of these differences.  

 

[Insert Table 4 about Here] 

 

 A similar pattern is observed for other definitions of food desert. Using the 

definition of big grocery stores and the one kilometer circular buffer dichotomous 

measure, the correlation coefficient is 0.66 between Dun & Bradstreet and 

ReferenceUSA.  Combining these two data sets identifies 136 food deserts in Salt Lake 
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County. Out of the 136, only 74 (54.41%) are identified as food deserts by both data sets. 

Fifty (36.76%) are uniquely identified by Dun & Bradstreet, while 12 (8.82%) are 

uniquely identified by ReferenceUSA. Maps in Figure 4 provide a visual comparison of 

these differences.  

 The continuous measure of the one kilometer circular buffer provides another 

approach for examining food access. For the all-grocery store measure, UDAF produces 

the lowest non-coverage estimate at 36.00%, followed by Dun & Bradstreet at 37.84%, 

with ReferenceUSA having the highest non-coverage estimate at 39.76%. For the large 

grocery store only measure, the estimated mean non-coverage is 59.96% for Dun & 

Bradstreet and 51.72% for ReferenceUSA.  

Table 3 also shows the population-weighted estimates of the various definitions of 

food access for both lower and higher income CBGs.  When all grocery stores are 

considered in the food desert measure, lower income CBGs have consistently lower non-

coverage estimates than higher income CBGs, across all data sources and definitions. 

However, when only large grocery stores are considered, the results are mixed. The 

simple dichotomous measure shows slightly higher non-coverage estimates for lower 

income CBGs than higher income CBGs for both Dun & Bradstreet and ReferenceUSA. 

This is also true for the dichotomous buffer measure using ReferenceUSA data. But, the 

dichotomous buffer measure using Dun & Bradstreet shows the opposite relationship.  

 Using Dun & Bradstreet as an example, Figure 2 illustrates how varying 

definitions of food deserts change the overall view of food desert prevalence in Salt Lake 
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County.  (Maps for the other two data sets are available to interested readers upon 

request.)  Although CBGs identified as food deserts vary by data set, the general findings 

discussed below are consistent across the data sets.    

Under the simple dichotomous definition of a food desert, border CBGs are more 

likely to be identified as food deserts as shown in Figures 2a and 2b.  These border CBGs 

contain few residents relative to their size because of geographic barriers (i.e., lakes, 

mountains).  However, there are also a number of food desert CBGs in the middle of the 

county, where the population is more concentrated, under both dichotomous definitions 

(i.e., with and without one kilometer buffers around the grocery stores).  Most of the 

border CBGs identified as food deserts under the first definition are no longer so when 

the buffer concept is incorporated into the food desert definition (see Figures 2c and 2d).  

This is especially the case for the eastern side of the county where higher median family 

incomes prevail.   

The interval-level food desert definition indicates the degree to which a CBG is a 

food desert.  A general tendency that can be observed in Figures 2e and 2f is that, while 

our measure of continuous food desert increases as one moves outward from the center of 

the study region, several CBGs in the center also have high food desert scores.  Note that 

a fair proportion of such CBGs are categorized as low income in our definition mentioned 

above, as indicated by cross-hatching in the maps.   
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Multivariate Analysis 

For the dichotomous variables, we estimate logistic regressions to analyze the 

relationship between neighborhood factors and the odds that a CBG is a food desert. We 

focus on measures of food desert that initially incorporate the one kilometer circular 

buffer containing any grocery store and then the one kilometer circular buffer containing 

any large grocery store.  When the interval-level food desert measure is the dependent 

variable, ordinary least squares (OLS) regressions are estimated. These regressions are 

weighted by the total population size of the CBG.  These analyses represent the total 

population of CBGs in Salt Lake County (except for the three minimally populated CBGs 

that are excluded from the sample).  Accordingly, we discuss and report the sign of each 

odds ratio or coefficient regardless of significance level. Table 5 presents the definition of 

the independent variables used in the multivariate analyses.  

 

[Insert Table 5 about Here] 

 

Table 6 presents logistic regression estimates separately for Utah Department of 

Agriculture and Food, Dun & Bradstreet, and ReferenceUSA data.1  The first three 

columns report the results using the buffer measure for all grocery stores. In general, 

CBGs with higher proportions of ethnic minorities (i.e., African Americans, Hispanics, 

                                                 
1 We also estimated models for various combinations of Utah Department of Agriculture and Food, Dun & 

Bradstreet, and ReferenceUSA data.  These results are consistent with those presented in Tables 5 and 6 

and are available upon request. 
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Pacific Islanders and Asians) have lower odds of being defined as food deserts. There are, 

however, two exceptions: (1) CBGs with higher proportions of African Americans are 

associated with higher odds of being a food desert based on data from ReferenceUSA, 

and (2) CBGs with higher proportions of Asian Americans are associated with higher 

odds of being a food desert based on data from Utah Department of Agriculture and Food.  

 

[Insert Table 6 about Here] 

 

Table 6 further shows that CBGs with older homes have lower odds of being 

defined as a food desert, a finding that is consistent for data from Dun & Bradstreet and 

ReferenceUSA but not from the Utah Department of Agriculture and Food.  This result is 

probably due to the fact that areas with older homes are more likely have features that are 

consistent with more mixed land use. 

CBGs with higher median incomes have higher odds of being a food desert using 

the strictly spatially-defined measure of a food desert. This may be due to newer 

developments in Salt Lake County that are represented by higher income suburbs on the 

fringes of the county where the land use is primarily residential with strict zoning laws 

separating residential areas from commercial areas.  

The analyses are repeated for non-coverage of a block group by a one kilometer 

buffer for large grocery stores only.  These estimates are presented in the last two 

columns in Table 6. Estimates are presented for Dun & Bradstreet and ReferenceUSA 
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only.  Overall, effects of the independent variables are consistent across these two data 

sets.  Additionally, the results observed for the large grocery store analyses are consistent 

with the first three columns of Table 6.  This suggests that the factors associated with 

non-coverage of a grocery store do not differ when size of grocery store is considered. 

Table 7 presents similar models for the interval-level food desert measure.  The 

association of ethnic composition of the CBGs with non-coverage of grocery stores paints 

an inconsistent picture suggesting that using an interval-level dependent variable reveals 

interesting discrepancies across data sets.  For example, the proportion of African 

Americans in a CBG is associated with a higher percentage of non-coverage of any 

grocery stores in the Utah Department of Agriculture and Food data, but it is associated 

with a lower percentage of non-coverage by “all” and large grocery stores in the Dun & 

Bradstreet and ReferenceUSA data.  Similarly, CBGs with higher percentages of 

Hispanics are associated with a lower percentage of non-coverage by “all” grocery stores, 

a result that is arises across all three data sets.  However, when this association is 

considered using the large grocery stores only, we observe an important incongruity: a 

higher percentage of Hispanics is associated with a higher percentage of non-coverage by 

large grocery stores.  

The associations between the built environment in CBGs and percent of non-

coverage of grocery stores are strong and uniform across data sets and grocery store size.  

CBGs that are denser filled with older housing stock, and have greater intersection 

density are less likely to be food deserts.  Similar to the findings presented in Table 6, 



 - 22 - 

across data sets and size of grocery stores, higher income CBGs are more likely to be 

classified as a food deserts based on a strict spatial definition. 

 Table 8 presents analyses for both low income CBGs (N=167) and higher income 

census block groups (N=397) using the large grocery store definition of a food desert. A 

CBG was designated as being low income if the median family income fell below the 

25th percentile of the income distribution assessed at the CBG level.  These analyses 

reveal that among low income CBGs, those with higher proportions of Hispanic residents 

have a lower odds of being a food desert.  In contrast, CBGs with higher proportions of 

Hispanic residents are associated with being a food desert in the higher income sample of 

CBGs.  The associations among the ethnic composition among the other ethnic groups 

are consistent across the low income and higher income CBG samples and across data 

sets.  These results suggest that CBGs with higher proportions of Asians, Hawaiians and 

Pacific Islanders or African Americans are associated with lower odds of being a food 

desert regardless of income status of the CBG. 

 

[Insert Table 8 about Here] 

 

 CBGs with higher population density have lower odds of being a food desert, 

regardless of whether the CBG is low or higher income.  This finding is observed across 

the two data sets.  Using the Dun & Bradstreet data, older housing stock is associated 

with lower odds of the CBG being a food desert among the low income CBGs.  However, 
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this finding is not uniform across the data sets, or among non-low income CBGs.  These 

analyses are performed separately for low and non-low income CBGs but median family 

income within the CBG is also controlled within each analyses.  Higher median family 

income in the CBG is associated with lower odds of being food desert among low income 

CBGs.  In contrast, higher median family income is associated with higher odds of being 

a food desert among the non-low income CBGs.  This finding occurred in both data 

sources and suggests that economic resources operate differently in low and non-low 

income CBGs. 

 In Table 9, we define a food desert as a CBG that is low income and does not 

contain at least one large grocery store using a one kilometer buffer measure.  In these 

analyses, median family income is omitted as a covariate because income is used, in part, 

to define the dependent variable.  Overall, CBGs with a higher proportion of Asians and 

Hispanic residents are also CBGs that are more likely to be a food desert.  In contrast, 

CBGs with higher proportions of African Americans and Hawaiians and Pacific Islanders 

are less likely to be food deserts.  CBGs that are more densely populated and with older 

housing stocks are associated with higher odds of being a food desert. 

 

[Insert Table 9 about Here] 
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Discussion 

 Three aims motivated these analyses.  First, we were interested in exploring 

alternative characterizations of food deserts.  In the past, researchers have used various 

data sets to capture the concept of food access in a community.  Some data sets are based 

on local area data, but still others are commercial products such as those distributed by 

Dun & Bradstreet and ReferenceUSA.  Using three data sets, the Utah Department of 

Agriculture and Food, Dun & Bradstreet and ReferenceUSA, we have explored different 

definitions of food access, or food deserts, in Salt Lake County.  We find a wide variation 

across data sets in how food deserts can be operationalized.  This observation suggests 

that future research should be mindful of the limitations of data used to define and 

identify food deserts.  There is the potential for very different areas within a local 

community to be identified as a food desert depending on the definition selected.  We 

recommend that each investigator consider their spatial definition of food deserts in light 

of our analysis. We recommend the use of buffers around food outlets because the market 

area of each outlet is unlikely to be confined to the predefined unit of analysis (e.g., CBG 

and zip code) in which it is located.  The buffer approach could also mitigate to some 

extent errors or inconsistency in locational information across different data sets.  

However, determination of appropriate size and shape of buffers calls for further research.  

Inappropriate choice of buffers would obscure or exaggerate the presence of food deserts 

in a given study region.  We also encourage policy makers to employ multiple data sets in 

future activity in identifying at-risk areas.  
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Our second objective was to use multivariate analysis, at the census block group 

level, to identify demographic characteristics and factors in the built environment that are 

associated with the likelihood that a neighborhood will be a food desert across the three 

data sets.  The results presented in this paper suggest a fair amount of agreement across 

data sets and measures.  Regardless of how the dependent variable is defined 

geographically (i.e., excluding any economic component to the definition), the 

multivariate pattern of substantive results do not vary substantially across the data 

sets.  This is somewhat surprising given that there is only partial agreement across the 

data sets.  However, it is an encouraging prognosis for ongoing multivariate research that 

because of economic or logistical considerations employs only one data set to measure 

food access.  The consistent pattern of results across the multivariate analyses raise the 

question of whether descriptive differences are partially a function of random error in 

what does or does not get included in the definitions of spatial units and access. 

Our final objective was to incorporate an economic dimension into the 

measurement of food deserts.  A food desert may be defined simply as a lack of access to 

grocery stores but it could also include features of the economic resources present in the 

community.   In this paper, we present two separate specifications that begin to consider 

the role of economic factors in shading what we know about the characteristics of food 

deserts.  In the first specification, we separate the census block groups into low income 

and higher income.  The proportions of residents from different ethnicities in a block 

group are associated with varying odds of being a food desert.  Median family income 
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also has somewhat different associations across this specification.  As we have discussed, 

the observed differences may reflect the possibility that an upscale neighborhood would 

be classified as a food desert from a spatial standpoint but such an area does not have the 

limited access issues present in an economically disadvantaged neighborhood.   

The second specification recasts the dependent variable to incorporate an 

economic dimension.  For this analysis, a food desert is defined as a low income block 

group that is not covered by a 1km circular buffer of a large grocery store.  This model 

indicates a differing pattern of association between ethnic composition and odds of the 

census block group being a food desert, where higher proportions of Hispanics and 

Asians are associated with higher odds while the opposite is true for higher proportions of 

African Americans and Pacific Islanders.  Features of the built environment also have a 

different pattern of association with the odds of a census block group being a food desert 

depending on whether or not the definition of the dependent variable incorporates an 

economic element.   

Alternative specifications that incorporate an economic dimension allow us to 

begin to examine the role of economic resources in determining the characteristics of 

food deserts.  These initial results suggest that there may be complicated social processes, 

not captured by these variables, which underlie the observed relationships.  Thus, we 

view these analyses as an exploratory first step in better understanding how economic 

considerations of the spatial area could be factored into empirical work that examines the 

correlates of food deserts.  In addition, the unique socio-demographic and economic 
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characteristics of Salt Lake Count may limit the generalizability of our findings.  Clearly 

further research is needed in this area. 

Overall, the results presented in this paper highlight the complexities in defining 

and characterizing food deserts.  One of the benefits of our approach is that we employ 

multiple data sets and multiple definitions of food deserts.  Additionally we provide a 

spatial unit, the census block group, which is more finely measured than much of the 

prior research in this area.  The aim of this paper was to explore the implications of 

varying data sets and definitions on food access.  To this end, the preliminary analyses 

presented here should give researchers and policy makers ample food for thought as they 

consider the best way to identify a food desert and promote policies that would expand 

residents’ access to healthy foods. 
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Table 1. Operational Definition of Grocery Stores. 

Data Food Store Definition 1 Food Store 
Definition 2 

UDAF type302= 'Grocery Store' 
type304= 'Permanent Produce Stand' 
type305= 'Grocery Salvage' 
type306= 'Grocery Specialty' 
type307= 'Supermarket' 

Because sales 
volume is not 
available in UDAF, 
food store definition 
2 is not created 

Dun & 
Bradstreet 

sic54110000='Grocery Stores' 
sic54110100='Supermarkets' 
sic54110101='Supermarkets, chain' 
sic54110102='Supermarkets - >100000 sq ft 
Hypermarket' 
sic54110103='Supermarkets independent' 
sic54110105='Supermarkets 66000-99000 sq ft' 
sic54119903='Frozen food and freezer plans, except 
meat' 
sic54119904='Grocery stores, chain' 
sic54119905='Grocery stores, independent' 
sic54210000='Meat and fish markets' 
sic54210100='Fish and seafood markets' 
sic54210101='Fish markets' 
sic54210200='Meat markets including freezer 
provisioners' 
sic54310000='Fruit and veg. markets' 
sic54319901='Fruit stands or markets' 
sic54319902='Veg. stands or markets' 

Food store definition 
1 + annual sales 
volume >=$1 million 

ReferenceUSA sic541101='Food Markets' 
sic541104='Food Products Retail' 
sic541105='Grocers Retail' 
sic542101='Seafood Retail' 
sic542104='Meat Cutting Service' 
sic542107='Meat Retail' 
sic543101='Fruits & Vegetables & Produce Retail' 
sic549917='Chinese Food Products' 
sic549918='Oriental Goods' 
sic549927='Mexican & Latin American Food Products' 

Food store definition 
1 + annual sales 
volume >=$1 million 
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Table 2. Grocery Store Counts in Salt Lake County: By Data and By Sales Volume 

  UDAF Dun & 
Bradstreet 

ReferenceUSA 

All grocery stores 297 243 246 
Large grocery stores 
only 

N.A. 70 95 

Note: Large grocery stores are defined as grocery stores with annual sales volume of at least $1,000,000. 
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Table 3. Percentage of Food Deserts in Salt Lake County using Alternative Definitions (weighted by CBG total 
population) 

Food Desert Definition UDAF Data Dun & 
Bradstreet 

Data 

ReferenceUSA 
Data 

No grocery store of any size within 
Census BG 

71.83% 70.22% 74.40% 

   Lower income BG (bottom 
quartile) 

63.21% 65.06% 64.73% 

   Higher income BG 74.94% 72.08% 77.88% 
    
Census BG not covered by any 1km 
circular buffer of any grocery 
stores 

5.83% 7.75% 8.75% 

   Lower income BG (bottom 
quartile) 

1.46% 1.88% 3.28% 

   Higher income BG 7.40% 9,86% 10.72% 
    
% of Census BG land area not 
covered by any 1km circular buffer 
of any grocery stores (mean 
percentage) 

36.00% 37.84% 39.76% 

   Lower income BG (bottom 
quartile) (mean percentage) 

18.58% 23.96% 21.94% 

   Higher income BG (mean 
percentage) 

42.26% 42.83% 46.17% 

    
No large grocery store within 
Census BG 

N.A. 86.07% 82.27% 

   Lower income BG (bottom 
quartile) 

N.A. 87.90% 83.01% 

   Higher income BG N.A. 85.47% 82.01% 
    
Census BG not covered by any 1km 
circular buffer of large grocer 
stores 

N.A. 21.99% 15.25% 

   Lower income BG (bottom 
quartile) 

N.A. 18.19% 17.93% 

   Higher income BG N.A. 21.25% 13.71% 
    
% of Census BG land area not 
covered by any 1km circular buffer 
of large grocery stores (mean 
percentage) 

N.A. 59.96% 51.72% 

   Lower income BG (bottom 
quartile) (mean percentage) 

N.A. 52.31% 44.64% 

   Higher income BG (mean 
percentage) 

N.A.  62.72% 54.27% 
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Table 4.  Level of Agreement among the Data Sets Using Selected Food Desert Definitions 

Definition of food deserts: All grocery stores, 1km-circular buffer dichotomous 
measure (N=66) 
Agreement level Number of cases Percentage of Total 
All three data sets agree 23 34.85% 
UDAF and Dun & Bradstreet agree 2 3.03% 
Dun & Bradstreet and 
ReferenceUSA agree 

8 12.12% 

UDAF and ReferenceUSA agree 3 4.55% 
Unique to UDAF 4 6.06% 
Unique to Dun & Bradstreet 13 19.70% 
Unique to ReferenceUSA 13 19.70% 
   
Definition of food deserts: Big grocery stores, 1km-circular buffer dichotomous 
measure (N=136) 
Agreement level Number of cases Percentage of Total 
Both Dun & Bradstreet and 
ReferenceUSA agree 

74 54.41% 

Unique to Dun & Bradstreet 50 36.76% 
Unique to ReferenceUSA 12 8.82% 
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Table 5.  Explanatory Variable: Description and Descriptive Statistics (N=564 BGs) 

Variable Description Mean or 
% 

SD 

Proportion Black at BG level (unit=1%) 0.85% 1.53% 
Proportion Hawaiian and Pacific Islanders at BG level (unit=1%) 1.03% 2.41% 
Proportion Hispanic at BG level (unit=1%) 11.39% 12.05% 
Proportion Asian at BG level (unit=1%) 2.46% 3.17% 
Median age at BG level (unit=10 years) 3.06 0.59 
Population density per sq_miles at BG level (unit=1000 people)) 5.50 2.97 
Median age of housing measured in 1999 at Census tract level (unit=10 years) 2.84 1.51 
Intersection density per square mile (unit=10) 4.23 1.84 
Median family income at BG level (unit=1000 dollars) 56.14 20.82 
Boarder BGs with large area of unoccupied land=1 1.60% 12.54% 
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Table 6. Logistic Regression Estimates (Dependent Variable = Food desert: All BG residents > 1km from any grocery 

store: By Data Sets 
 Non covered by any grocery store Not covered by 

large grocery store 
  UDAF DUN & 

BRADSTREET 
ReferenceUSA DUN & 

BRADSTREET 
ReferenceUSA 

Variable Description Odds Ratio Odds Ratio Odds Ratio Odds Ratio Odds Ratio 
Proportion Black at BG level 
(unit=1%) 

0.852 0.985 1.121 0.936 0.965 

p-value 0.5186 0.9299 0.4262 0.4911 0.7286 
Proportion Hawaiian and 
Pacific Islanders at BG level 
(unit=1%) 

0.396 0.84 0.713 0.803 0.777 

p-value 0.0554 0.2768 0.0543 0.0087 0.0104 
Proportion Hispanic at BG 
level (unit=1%) 

0.982 0.963 0.952 1.01 1.014 

p-value 0.6401 0.2371 0.0961 0.4329 0.3129 
Proportion Asian at BG level 
(unit=1%) 

1.062 0.94 0.94 0.959 0.907 

p-value 0.4144 0.4291 0.3848 0.3004 0.0603 
Median age at BG level 
(unit=10 years)  

0.19 0.373 0.226 0.78 0.572 

p-value 0.0021 0.0201 0.0016 0.3213 0.0784 
Population density per 
sq_miles at BG Level (unit= 
1000 persons) 

0.9 1.036 1.1 1.009 0.988 

p-value 0.5722 0.75 0.2979 0.8645 0.8467 
Median age of housing 
measured in 1999 at Census 
tract level (unit=10 years) 

1.063 0.95 0.737 0.942 0.866 

p-value 0.7824 0.7632 0.1007 0.5381 0.2283 
Intersection density per 
square mile 

0.672 0.845 0.948 0.99 0.948 

p-value 0.1341 0.2977 0.6909 0.9003 0.585 
Median family income at 
BG level (unit= 1000 
dollars) 

1.041 1.031 1.017 1.013 1 

p-value 0.0015 0.0042 0.1343 0.0702 0.9998 
Boarder BGs with large area 
of unoccupied land=1 

0.048 0.106 0.212 0.332 0.483 

p-value 0.0719 0.1649 0.3282 0.2834 0.482 
  0.36 0.18 0.21 0.06 0.09 

Note:  Any grocery store refers to BG Not Covered By 1km Circular Buffer of Any Grocery Store.  Large grocery store 

refers to BG Not Covered By 1km Circular Buffer of Large Grocery Store 
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Table 7. Regression Estimates (Dependent Variable = % BG Land Area Not within 1KM of any and large Grocery Stores): 

By Data Sets 
 Non covered by any grocery store Not covered by 

large grocery store 
  UDAF DUN & 

BRADSTREET 
ReferenceUSA DUN & 

BRADSTREET 
ReferenceUSA 

Variable Description Estimate Estimate Estimate Estimate Estimate 

Proportion Black at BG level 
(unit=1%) 

23.57 -2.44 -10.30 -12.3794 -68.9392 

p-value 0.805 0.9813 0.9204 0.9103 0.5409 
Proportion Hawaiian and Pacific 
Islanders at BG level (unit=1%) 

-140.44 -145.12 -166.98 -186.078 -202.47 

p-value 0.0138 0.1979 0.0067 0.0046 0.0027 
Proportion Hispanic at BG level 
(unit=1%) 

-19.93 -20.11 -31.17 18.47086 -0.96299 

p-value 0.1656 0.0191 0.0448 0.264 0.9547 
Proportion Asian at BG level 
(unit=1%) 

42.96 -12.70 10.34 -39.5304 -29.2759 

p-value 0.3098 0.7821 0.8207 0.4167 0.5576 
Median age at BG level (unit=10 
years)  

-1.01 -1.04 -1.25 -0.31383 -0.37718 

p-value 0.0005 0.001 <.0001 0.3458 0.2694 
Population density per sq_miles at 
BG Level (unit= 1000 persons) 

-2.12 -1.48 -2.06 -2.78651 -2.33758 

p-value 0.0007 0.0293 0.0022 0.0001 0.0015 
Median age of housing measured in 
1999 at Census tract level (unit=10 
years) 

-0.28 -0.21 -0.31 -0.27413 -0.39047 

p-value 0.0097 0.0818 0.0083 0.0296 0.0026 
Intersection density per square mile -0.29 -0.33 -0.12 -0.00095 -0.13702 

p-value 0.0034 0.002 0.264 0.9933 0.236 
Median family income at BG level 
(unit= 1000 dollars) 

0.51 0.39 0.40 0.199 0.0963 

p-value <.0001 <.0001 <.0001 0.0456 0.345 
Boarder BGs with large area of 
unoccupied land=1 

21.52 22.63 26.73 14.90065 20.75258 

p-value 0.0392 0.046 0.0178 0.2142 0.0919 
  0.35 0.25 0.28 0.13 0.16 

Note:  Any grocery store refers to BG Not Covered By 1km Circular Buffer of Any Grocery Store.  Large grocery store 

refers to BG Not Covered By 1km Circular Buffer of Large Grocery Store. 
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 Table 8. Logistic Regression Estimates For Low Income and Non Low Income Census Block Groups Only (N=167) 

(Dependent Variable = Food Desert, No Large Grocery Store within 1kmMeasure): By Data Sets 
 Low Income Non Low Income 

  DUN & 
BRADSTREET 

ReferenceUSA DUN & 
BRADSTREET 

ReferenceUSA 

Variable Description Odds Ratio Odds Ratio Odds Ratio Odds Ratio 
Proportion Black at BG level 
(unit=1%) 

0.887 0.868 0.964 1.038 

p-value 0.4064 0.3498 0.7709 0.8094 
Proportion Hawaiian and Pacific 
Islanders at BG level (unit=1%) 

0.719 0.734 0.872 0.827 

p-value 0.0358 0.0439 0.1904 0.1698 
Proportion Hispanic at BG level 
(unit=1%) 

0.995 0.989 1.106 1.026 

p-value 0.7897 0.5834 0.4602 0.2896 
Proportion Asian at BG level 
(unit=1%) 

0.988 0.881 0.917 0.883 

p-value 0.858 0.1293 0.1158 0.0971 
Median age at BG level (unit=10 
years) 

0.789 0.638 0.997 0.991 

p-value 0.6638 0.4517 0.3968 0.0229 
Population density per sq_miles 
at BG Level (unit=1000 persons) 

1 0.996 0.987 0.904 

p-value 0.9977 0.9578 0.8965 0.4576 
Median age of housing measured 
in 1999 at Census tract level 

1.001 0.751 0.999 0.999 

p-value 0.9968 0.1272 0.2896 0.5109 
Intersection density per square 
mile 

0.986 1.072 1.001 1 

p-value 0.9158 0.6133 0.6221 0.7854 
Median family income at BG 
level (in thousand dollars) 

0.98 0.935 1.025 1.024 

p-value 0.6109 0.1155 0.0052 0.0208 
Boarder BGs with large area of 
unoccupied land=1 

               <0.001              <0.001 0.289 0.381 

p-value 0.9942 0.9943 0.2449 0.3672 
  0.11 0.17 0.07 0.12 
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Table 9. Logistic Regression Estimates For All Census Block Groups Only (N=564) (Dependent Variable = Low-Income 

Large Grocery Store Buffer Measure): By Data Sets 
  Dun & Bradstreet ReferenceUSA 

Variable Description Odds Ratio Odds Ratio 
Proportion Black at BG level (unit=1%) 0.979 0.969 
p-value 0.878 0.827 
Proportion Hawaiian and Pacific Islanders at BG level (unit=1%) 0.767 0.789 

p-value 0.07 0.088 
Proportion Hispanic at BG level (unit=1%) 1.039 1.046 
p-value 0.009 0.003 
Proportion Asian at BG level (unit=1%) 1.052 0.966 
p-value 0.386 0.636 
Median age at BG level (unit=10 years) 0.996 0.997 
p-value 0.510 0.553 
Population density per sq_miles at BG Level (unit=1000 persons) 1.088 1.082 

p-value 0.198 0.258 
Median age of housing measured in 1999 at Census tract level 1.003 1.001 

p-value 0.046 0.530 
Intersection density per square mile 0.999 0.999 
p-value 0.333 0.610 
Boarder BGs with large area of unoccupied land=1 0.993 0.993 
p-value 0.14 0.1 
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Figure 1.  Locations of grocery stores in Salt Lake County, Utah, based on three different data sets  
 
 

 
(a) UDAF  
 

   
(b) Dun & Bradstreet      (c) ReferenceUSA  
 
Note: Some grocery stores overlap with one another and may not be visible due to the scale of the 
maps.   
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Figure 2.  Food Deserts with Varying Definitions using Dun & Bradstreet Data 
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Figure 3. Food Deserts Identified by Buffer-Based Dichotomous Measure with All Grocery Stores: By 
Data set 
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(a) UDAF (b) Dun & Bradstreet 

 

 

(c) ReferenceUSA  
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Figure 4. Food Deserts Identified by Buffer-Based Dichotomous Measure with Large Grocery Stores 
Only: By Data set 
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Appendix table 1. Food Desert in Salt Lake County: By Measurement and By Data.  Unweighted Numbers 

Desert Definition UDAF Data D&B Data RefUSA Data 

No grocery store of any size within 
Census BG 73.05% 73.40% 75.71% 

   Lower income BG (bottom 
quartile) 64.07% 67.07% 64.67% 
   Higher income BG 76.83% 76.07% 80.35% 
    

Census BG not covered by any 1km 
circular buffer of any grocery stores 5.67% 8.16% 8.33% 

   Lower income BG (bottom 
quartile) 1.20% 2.99% 2.99% 
   Higher income BG 7.56% 10.33% 10.58% 
    
% of Census BG land area not 
covered by any 1km circular buffer 
of any grocery stores (mean 
percentage) 33.29% 36.11% 37.28% 

   Lower income BG (bottom 
quartile) (mean percentage) 18.34% 23.83% 21.54% 

   Higher income BG (mean 
percentage) 39.57% 41.28% 43.90% 
    

No large grocery store within 
Census BG N.A. 87.59% 83.16% 

   Lower income BG (bottom 
quartile) N.A. 88.02% 81.44% 
   Higher income BG N.A. 87.41% 83.88% 
    

Census BG not covered by any 1km 
circular buffer of large grocer stores N.A. 21.99% 15.25% 

   Lower income BG (bottom 
quartile) N.A. 17.96% 16.77% 
   Higher income BG N.A. 23.68% 14.61% 
    
% of Census BG land area not 
covered by any 1km circular buffer 
of large grocery stores (mean 
percentage) N.A. 58.58% 49.73% 

   Lower income BG (bottom 
quartile) (mean percentage) N.A. 50.75% 42.58% 

   Higher income BG (mean 
percentage) N.A.  61.87% 52.74% 

 


