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Abstract

Objectives This study examined neighborhood racial and so-
cioeconomic disparities and the density of food and alcohol
establishments. We also examined whether these disparities
differed by data source.

Methods This study included commercial data for 2003 and
2009 from InfoUSA and Dun and Bradstreet (D&B) in 416
census tracts in Allegheny County, PA. Food and alcohol es-
tablishment densities were calculated by using area and pop-
ulation data from the 2000 US census. Differences between
InfoUSA and D&B of food and alcohol densities across
neighborhood racial and socioeconomic characteristics were
tested using correlations and two-way mixed analysis of var-
iance (ANOVA).

Results There were differences by data source in the associa-
tion between neighborhood racial and socioeconomic charac-
teristics and food/alcohol establishment density. There was a
positive correlation between grocery store/supermarket densi-
ty and percentage black, poverty, and percentage without a car
among D&B data but not in InfoUSA. Alcohol outlet density
(AOD) increased as neighborhood poverty increased for both
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data sources, but the mean difference in AOD between
InfoUSA and D&B was highest among neighborhoods with
25-50 % poverty (Cohen’s d —0.49, p<0.001) compared to
neighborhoods with lower or higher poverty (2003 data).
Mean grocery store density increased as percentage poverty
increased, but only among D&B (2009 data).

Conclusions Differences in commercial data in the location
and numeration of food and alcohol establishments are asso-
ciated with neighborhood racial and socioeconomic character-
istics and may introduce biases concerning neighborhood
food and alcohol environments, racial and socioeconomic dis-
parities, and health.

Keywords Food and alcohol - Neighborhood - Disparity

Background

The influence of food and alcohol environments on health,
well-being, and health behaviors has gained considerable at-
tention in the public health discourse [1, 2]. The role of dif-
ferential exposure or access to neighborhood environments in
driving racial and socioeconomic health disparities has also
been of concern [3—5]. In the context of food and alcohol
environments, healthy food options and alcohol outlets are
unequally distributed geographically (e.g., by race, class,
and rurality) [6—11]. Inequities in neighborhood food and al-
cohol environments influence individual behaviors, are relat-
ed to overall health and well-being, are barriers to healthy
living environments, and are cited as important environmental
justice issues [8, 11].

Many studies have explored whether neighborhood char-
acteristics, including racial composition and poverty levels,
are associated with availability of food (e.g., restaurants, gro-
cery stores, and fast food options) or liquor/alcohol outlets [1,
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6-8]. In general, these studies have found that neighborhoods
that have predominately black or lower-income residents have
fewer outlets that offer healthful food options and more liquor/
alcohol outlets than neighborhoods with predominantly white
or higher-income residents [1, 7-9, 11-14]. The researchers
have also found that racial disparities in access to healthful
food options and alcohol/liquor store densities persist even
when neighborhood income levels are similar [9, 11, 12, 15].

Many studies use secondary, commercial data, such as
InfoUSA and Dun and Bradstreet (D&B), to locate and mea-
sure food establishments [8, 16, 17] and secondary, Census
business data to measure alcohol establishments [11, 18].
These datasets can be affordable and accessible, particularly
in areas where local or publicly available data are limited or
when primary data collection is not affordable or feasible.
However, studies have pointed to the important differences
between the sources of data, including variations in data col-
lection procedures and reporting [17, 19, 20]. Prior studies
have also tested the validity of these secondary data sources
by comparing them with field surveys or similar methods [16,
17, 21, 22], with some studies suggesting that there may be
differences between secondary and survey-based data of food
establishments across neighborhood socioeconomic categori-
zations [6, 16, 23]. Still, little is known about the degree to
which locations of food and alcohol establishments generated
by secondary, commercial data sources such as InfoUSA and
D&B may differ and how they may differ across various
neighborhood racial and socioeconomic characteristics.

The purpose of this study was to (1) describe the associa-
tions between neighborhood racial and socioeconomic char-
acteristics (i.e., racial composition, percentage poverty, per-
centage without a car, and city/non-city divisions) and density
of food and alcohol establishments in the two different data
sources; and (2) determine if these relationships differ by data
source for key categories of food and alcohol establishments.
We hypothesize that there will be an association between
food/alcohol outlet density and neighborhood racial and so-
cioeconomic characteristics, and that this relationship will dif-
fer between D&B and InfoUSA datasets. This will be the first
study of our knowledge to assess the differences between two
the widely used commercial datasets, D&B and InfoUSA, in
the density of food and alcohol establishments and if these
differences vary by various neighborhood racial and socioeco-
nomic characteristics.

This study was not designed to assess the validity of these
data sources against a “gold standard” or data collected
through field surveys. However, this study will be useful in
assessing and interpreting systematic biases in secondary
commercial data of the food and alcohol environment and
for understanding how the variations in data sources may be
related to other neighborhood factors. Additionally, this study
takes into account historic data in understanding changes in
environments at two different time points. Finally, many prior

studies focus on food outlets, but this study incorporates both
food and alcohol outlets, including on (e.g., bars) and off
premise (e.g., liquor stores) alcohol establishments, as well
as other types of establishments such as pharmacies that may
be limited food sources. The variations and limitations in these
data may directly influence conclusions drawn about the as-
sociations between neighborhood resources such as grocery
stores or food and alcohol establishments as well as health
outcomes. Understanding these potential differences and
biases is important for future research, interventions, and pol-
icies based on the results of analyses using these data sources.

Methods
Data Sources

This study includes data from InfoUSA/InfoGroup and D&B
of food and alcohol establishments in Allegheny County, PA.
InfoUSA and D&B are sales and marketing companies that
collect data about businesses in the USA and Canada. The
present study includes data collected by these two companies
in 2009 and 2003. Although we expect there will be similar
establishments during these two time periods, these data are
cross sectional. We developed a methodology and process of
combining these two commercial data sources to provide the
best coverage of the various food and alcohol establishments in
the study area [24]. The algorithm we developed as discussed
[24] takes into location information, type of establishment, and
other qualitative information about the establishment to cross-
reference establishments across data sources. We repeated the
same process for 2009 and 2003 data. There were a total of
7078 unique establishments identified in 2009 and 8705 unique
establishments identified from data in 2003.

We also used data from the US census to calculate popula-
tion and demographic variables and to calculate the density
measures. The 2000 census was used since demographic and
population trends between 2000 and 2010 were relatively sta-
ble for the region for the specific variables of interest for this
study. Also, our key indicators for food and alcohol establish-
ment density were based on 2003 and 2009 data before the
2010 census data were released. The unit of analysis for this
study was the census tract, which was used as a proxy for
neighborhood in this study. Census tracts are geographic units
defined by the US census and include an average of 4000
residents (between 1000 and 8000) and are more homogenous
in their social and demographic characteristics compared to
other area-based units such as zip codes [25].

Measures

Food and alcohol establishments were categorized based on
Standard Industrial Classification (SIC) codes used in the
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previous work [7, 14, 16, 26]. The key establishments of in-
terest included on and off premise alcohol outlets (SIC codes
beginning; 5813, 5181, 5182, and 5921), grocery stores/
supermarkets (SIC codes beginning; 5411), and restaurants
(SIC codes beginning; 5812). We calculated census tract den-
sity measures by summing the number of establishments with-
in each census tract by category based on per capita (per 10,
000 residents) and per area (square mile) from data generated
from the census. Each commercial data source provides sev-
eral SIC codes to categorize the type of establishment, includ-
ing primary, secondary, and tertiary SIC codes to delineate the
main type of industry. We created the final measures based on
whether the establishment was categorized based on all SIC
codes (i.e., primary, secondary, and tertiary).

We created measures of neighborhood racial and socioeco-
nomic characteristics based on some previous work examin-
ing neighborhood socioeconomic deprivation and access to
food and liquor sources [6, 7, 9]. The key US census-based
measures were the percentage of households below the federal
poverty level, percentage of households without a car, and
percentage of black residents within the census tract. Since
the majority of residents within the study area were either
black or white with a small representation of populations from
other racial and ethnic groups, the census tract variable per-
centage of black residents was used for this analysis. We also
created a variable, city or non-city, based on whether a census
tract was within the city limits.

Analysis

We calculated the Spearman correlation to examine the rela-
tionship between density measures and neighborhood charac-
teristics (e.g., racial composition) and compared across the
two datasets to determine if the association differed by data
source. We conducted a formal statistical difference test to
determine if the correlation differs across the data sources
using Fisher’s r-to-z transformation. The correlations between
the density measures and neighborhood characteristics are
presented for each data source followed by a difference test
indicating whether there was a statistically significant differ-
ence in the correlations between the two data sources.

We then calculated the overall mean density and for each
level of the neighborhood characteristic for each data source.
Two-way mixed analysis of variance (ANOVA) was per-
formed on density measures between the InfoUSA and D&B
data by neighborhood characteristic. P values for the interac-
tion effect of commercial data source (InfoUSA and D&B) by
neighborhood characteristics are reported in the tables. An
effect size, Cohen’s d, stratified by neighborhood characteris-
tics, is also reported for each comparison (Cohen’s d value of
0.20 is small; 0.50 is medium; and 0.80 is large). Given the
high correlations between the neighborhood racial and socio-
economic characteristics (ranged from 0.68 to 0.83, results not
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shown), we did not conduct multivariate analyses with several
neighborhood demographic measures but focused on the bi-
variate relationship between the neighborhood demographic
measures and density measures. We used SAS v9.3 (Cary,
NC) to conduct all analyses.

Results

Differences in the Correlation between Food/Alcohol
Densities and Neighborhood Demographic
Characteristics

For the 2003 data, there were significantly higher correlations
between the density measures and the neighborhood racial and
socioeconomic characteristics among D&B data compared to
InfoUSA except (1) percentage without a car and restaurant
density, (2) percentage without a car and wholesale food den-
sity, and (3) percentage below poverty and gas station density
(Table 1). There was a significant difference in the correlations
between alcohol density and percentage without a car when
comparing InfoUSA and D&B (#=0.38 and 0.47, respective-
ly; difference test p<0.05). There were significant, positive
correlations between grocery store/supermarket density and
percentage black, poverty, and percentage without a car (r=
0.24,0.25, and 0.49, respectively), but only among D&B data;
and these correlations were significantly different than the
correlations for InfoUSA data. This may be due in part to
considerable number of key supermarkets/grocery stores that
were missing from the InfoUSA dataset (results not shown).
There was a significantly smaller correlation between restau-
rant density and percentage black for InfoUSA versus D&B
(r=0.04 and 0.20, respectively; difference p=0.001) and a
significantly larger correlation between restaurant density
and percentage without a car for InfoUSA versus D&B (=
0.68 and 0.45, respectively; difference p<0.001). There was
also a significant difference between InfoUSA and D&B in
the size of the correlations between (1) wholesale density and
percentage without a car, (2) general/convenience store and all
three neighborhood demographic characteristics, (3) gas sta-
tion density and percentage below poverty, (4) pharmacies and
percentage below poverty, and finally (5) pharmacies and per-
centage without a car.

Similar to 2003, there were several cases in 2009 where the
correlations between InfoUSA and D&B were significantly
different (Table 1). There were significantly higher correla-
tions between grocery store density and all neighborhood
characteristics for D&B compared to InfoUSA, and the corre-
lation between general/convenience store density and percent-
age without a car was significantly higher among D&B data
versus InfoUSA. The correlation between pharmacies and per-
centage without a car was much lower in the 2009 data
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Table 1 Spearman correlations

and difference tests between Density measures Database US census measures
various neighborhood factor and
establishment densities (per Percentage  Percentage below  Percentage without
square mile), Allegheny County, black poverty a car
InfoUSA and D&B 2003 and
2009 2003
Alcohol outlets InfoUSA 0.11 0.29%* 0.38%
D&B 0.18%* 0.37%* 0.47%%*
Difference test 0.146 0.068 0.025
Grocery stores/supermarkets InfoUSA 0.00 0.01 0.07
D&B 0.24%* 0.35%* 0.49%*
Difference test ~ <0.001 <0.001 <0.001
Restaurants InfoUSA 0.04 0.21%%* 0.68%*
D&B 0.20%* 0.29%* 0.45%%*
Difference test 0.001 0.083 <0.001
Wholesale foods InfoUSA —-0.06 0.02 0.18%*
D&B —0.03 0.01 0.04
Difference test 0.080 0.670 0.004
General and convenience stores InfoUSA —0.03 0.00 0.01
D&B 0.12* 0.19** 0.30%*
Difference test 0.002 <0.001 <0.001
Gas stations InfoUSA —0.10 0.10 -0.05
D&B —-0.05 -0.01 0.02
Difference test 0.300 0.033 0.160
Pharmacies InfoUSA —-0.02 0.04 0.14%*
D&B 0.09 0.19%* 0.30%*
Difference test 0.160 0.003 0.001
2009
Alcohol outlets InfoUSA 0.05 0.24%%* 0.32%*
D&B 0.06 0.26%* 0.34%*
Difference test 0.84 0.67 0.65
Grocery stores/supermarkets InfoUSA 0.008 0.07 0.12%*
D&B 0.17** 0.24%* 0.34%*
Difference test 0.001 <0.001 <0.001
Restaurants InfoUSA 0.02 0.19%* 0.30**
D&B 0.11* 0.23%* 0.36%*
Difference test 0.07 0.40 0.17
Wholesale foods InfoUSA -0.05 0.02 —0.0002
D&B —-0.05 -0.01 —-0.05
Difference test 1 0.54 0.31
General and convenience stores ~ InfoUSA 0.03 0.08 0.13
D&B 0.08 0.13* 0.24%*
Difference test 0.31 0.30 0.02
Gas stations InfoUSA —-0.07 —-0.05 —0.04
D&B -0.09 —-0.05 —-0.02
Difference test 0.68 1 0.68
Pharmacies InfoUSA —-0.07 —-0.03 0.05
D&B —0.12* —0.05 —0.03
Difference test 0.31 0.68 0.1

*p<0.05; **p<0.01
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compared to the 2003 data although the correlations were not
statistically significant in the 2009 data.

Differences in the Relationship between Establishment
Density and Neighborhood Demographic Characteristics

We examined the relationship between neighborhood de-
mographic characteristics and mean densities for key es-
tablishments of interest: alcohol outlets, grocery stores,
and restaurants; and if the relationship differed across the
two datasets: D&B and InfoUSA (Table 2). Out of the 416
census tracts in the study region, the majority of tracts had
a low percentage of black residents, low poverty levels,
and low percentages of residents without a car, and the
majority was within the city proper. The overall mean
and median alcohol and food outlet densities were higher
for D&B data compared to InfoUSA data for 2003 and
2009. In 2003, the mean densities for each level of the
various neighborhood characteristics differed across the
data sources. For example, the Cohen’s d ranged from
—0.28 to —0.49 in comparing mean alcohol outlet density
for each level of percentage black when comparing the two
data sources. And in all cases, these differences across the
data sources were statistically significant. In other words,
the relationship between alcohol outlet density and neigh-
borhood characteristics differed by data source. We also
found that the mean alcohol, grocery store, and restaurant
density were highest in the city compared to outside of the
city.

There were similar trends for 2009 where the mean densi-
ties tended to be higher for D&B compared to InfoUSA for
each level of neighborhood characteristics (Table 3). The as-
sociation between the three density measures and neighbor-
hood characteristics only differed across the data sources for
the following combinations: (1) alcohol outlet density and
percentage without a car, (2) alcohol outlet density and city
location, and (3) grocery store/supermarket and all neighbor-
hood characteristics. There was no statistically significant dif-
ference between the data sources in the relationship between
restaurant density and neighborhood characteristics.
Generally, there was an overall higher mean restaurant density
for the highest poverty census tracts. Additional analyses
showed an interaction between neighborhood poverty and
neighborhood percentage black where the highest poverty
tracts with the lowest percentage of black residents (i.e., 0—
25 % black; predominately white) had a mean restaurant den-
sity of 80.9 (SD 92.9) and 84.7 (SD 104.6) for InfoUSA and
D&B, respectively. Additionally, the highest poverty tracts
with the highest percentage of black residents (i.e., 50-75 %
black) had a mean restaurant density of 1.8 (SD 4.0) and 1.9
(SD 2.8) for InfoUSA and D&B, respectively (results not
shown).

@ Springer

Discussion

This study examined the key differences in two commonly-
used commercial data sources and then considered how these
differences may influence the relationship between neighbor-
hood racial and socioeconomic characteristics and the density
of food and alcohol outlets. Given the increase in the use of
commercial data for research purposes, understanding these
differences is important [17, 19]. We found that there are sys-
tematic biases in these secondary data sources by neighbor-
hood racial and socioeconomic characteristics. Although the
associations with the neighborhood characteristics did not dif-
fer between the datasets for every kind of food and alcohol
establishment, there were key differences in the associations
between grocery store/supermarket densities and neighbor-
hood characteristics across time. For example, there was a
positive and significant correlation between grocery store/
supermarket density and percentage black, poverty, and per-
centage without a car, but only among D&B data. This asso-
ciation was opposite of what was expected, but only held for
the one data source, not for both. The mean densities were also
significantly different across the two datasets and across racial
and socioeconomic characteristics for all types of food and
alcohol establishments in 2003 but only for the association
between grocery stores/supermarkets and all racial/
socioeconomic characteristics and alcohol outlets and percent-
age without a car and city/non-city boundaries for 2009. These
findings coincide with a recent study that found some differ-
ences between two UK-based secondary data sources of food
establishments across socioeconomic characteristics but did
not examine neighborhood socioeconomic differences for
the various types of establishments [23]. However, prior US-
based studies found differences between on-the-ground sur-
vey data and secondary data for specific types of food estab-
lishments and across various types of neighborhoods [16, 17],
but the intent of these studies was not to specifically assess the
relationship between neighborhood characteristics and food
establishments or differences between the two secondary
sources outside of the on-the-ground survey data.

The intent of this study was to examine the differences in
the relationship between neighborhood characteristics and
densities of food and alcohol across data sources; however,
we also found similarities across the data sources. We found
that a higher percentage of neighborhood poverty and percent-
age without a car were positively correlated with alcohol out-
let density and restaurant density in 2003 and 2009. We also
found that grocery store density was positively correlated with
percentage without a car across the two data sources for 2009
only, which was opposite of what was expected. Finally, phar-
macy density was positively correlated with percentage with-
out a car for the 2003 data. In examining similarities in mean
densities and Cohen’s d across data sources, there is a slightly
different picture that cannot be captured solely with
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correlations. We found that the mean densities of alcohol out-
lets, grocery stores/supermarkets, and restaurants were highest
among neighborhoods with 25-50 % black residents com-
pared to all other neighborhoods (i.e., 0-25 % black, 50 %+
). We see a similar pattern for percentage poverty and percent-
age without a car where the mean density for alcohol outlets
and supermarkets/grocery stores is highest for neighborhoods
with 25-50 % poverty or without a car. However, we find that
the mean density of restaurants increases as the percentage of
residents below poverty increases. Prior studies have found
that higher neighborhood socioeconomic disadvantage was
associated with more fast-food restaurants, less grocery stores,
and more alcohol outlets [7, 8, 11, 14]. Many of these studies
used commercial data such as InfoUSA and D&B but typical-
ly used one data source and did not specifically examine if the
associations differed between commercial data sources.

Many studies also use commercial data to examine the food
and alcohol environment in relation to health outcomes. For
example, numerous studies have applied various methods to
capture the food environment to understand its effects on diet
and obesity [27-31]. A systematic review indicated that five
studies found an association between neighborhood food en-
vironment and obesity while two studies did not, and most of
these studies relied on commercial data to enumerate and
measure the food environment [31]. The Centers for Disease
Control and Prevention (CDC) currently provide state-level
environmental and policy indicators and recommendations
for food establishments based on commercial data from
InfoUSA [32] and formerly based on data from D&B [17].

In studies of alcohol outlet density and related outcomes,
data suggests that as alcohol becomes more available, the risk
of alcohol-related disease increases. A recent systematic re-
view by the Community Preventative Services Task Force
concludes that there is strong evidence that privatization of
alcohol sales leads to increases in excessive alcohol consump-
tion [33]. Ecologic studies at the neighborhood level suggest
that availability of alcohol is related to violence, injury traffic
crashes, drunk driving offenses, cirrhosis mortality, assaultive
violence, sexually transmitted diseases, and liquor law viola-
tions [34]. It is believed that less restrictive alcohol policy
leads to increased availability through six mechanisms includ-
ing alcohol outlet density.

There are several strengths to this study. The novelty of this
study is the examination of the relationship between neighbor-
hood characteristics and food/alcohol outlet density and if this
relationship differed by data source. We conducted this anal-
ysis using commercial data readily used in prior studies. We
also include key food and alcohol establishments that are of
interest in public health research and present the results based
on a variety of establishments and sociodemographic charac-
teristics. In an effort to understand the larger resource environ-
ment, this study also includes pharmacies, convenience stores,
and types of alcohol establishments that have not been

assessed in prior work. In determining the key categorizations
of establishments for this study, we used primary, secondary,
and tertiary SIC codes where previous studies only used pri-
mary SIC codes but were comparing back to on-the-ground
survey data of establishments.

There are also some limitations that warrant further ex-
ploration. Secondary commercial and business data sources
are limited in terms of their ability to capture smaller, inde-
pendent stores particularly in urban areas. However, in
cases where primary data collection or neighborhood sur-
veys are not feasible, these datasets provide a source of
information that may be important for understanding re-
source environments. Additionally, as demonstrated as a
strength of the present study, the use of more than one
commercial data source is important for improving accura-
cy and mitigating bias in cases where other methods or
approaches are not feasible [17]. Classifications of com-
mercial businesses may vary by data source [19], and our
ancillary analyses found some differences in how InfoUSA
and D&B categorized key food and alcohol establishments.
One study to date examined variations in classifications of
food establishments by data source and found there were
data source differences in classifications of convenience
stores by the census tract percentage of black residents
[19]. Although it is not possible to determine which data
source is more accurate without first hand field observa-
tions [16, 17], utilization of multiple sources may limit er-
ror and lead to better informed decisions by researchers and
public health workers. Unfortunately, every group may not
have access to multiple databases due to cost. The present
study also did not include the influences of adjacent census
tracts, grouped census tracts, or alternative geographic
units. Future studies could consider how spatial autocorre-
lation and groupings of regions or neighborhoods may in-
fluence these associations by data source.

Despite these limitations, this study highlights a need
for understanding systematic biases in key commercial
data sources used to measure and analyze neighborhood
food and alcohol environments. Researchers using com-
mercial data to measure the food/alcohol environment
should interpret their results with caution and consider
potential differences by other neighborhood characteris-
tics. The differences we found across data sources should
be considered in future studies and may have an influence
on conclusions drawn about associations with health out-
comes in prior research. Our findings suggest combining
data sources when possible, particularly when using his-
torical data, when on-the-ground survey methods are not
feasible and in larger geographic regions. The results of
this study provide insight into the variability in two wide-
ly used data sources to capture the food and alcohol en-
vironment and systematic differences across neighbor-
hood racial and socioeconomic characteristics.
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