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Abstract

Context—Improving access to healthy foods is a promising strategy to prevent nutrition-related
chronic diseases. To characterize retail food environments and identify areas with limited retail
access, researchers, government programs, and community advocates have primarily used
secondary retail food outlet data sources (e.g., INfoUSA or government food registries). To
advance the state of the science on measuring retail food environments, this systematic review
examined the evidence for validity reported for secondary retail food outlet data sources for
characterizing retail food environments.

Evidence acquisition—A literature search was conducted through December 31, 2012 to
identify peer-reviewed published literature that compared secondary retail food outlet data sources
to primary data sources (i.e., field observations) for accuracy of identifying the type and location
of retail food outlets. Data were analyzed in 2013.
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Evidence synthesis—Nineteen studies met the inclusion criteria. The evidence for validity
reported varied by secondary data sources examined, primary data—gathering approaches, retail
food outlets examined, and geographic and sociodemographic characteristics. More than half of
the studies (53%) did not report evidence for validity by type of food outlet examined and by a
particular secondary data source.

Conclusions—Researchers should strive to gather primary data but if relying on secondary data
sources, InfoUSA and government food registries had higher levels of agreement than reported by
other secondary data sources and may provide sufficient accuracy for exploring these associations
in large study areas.

Introduction

Promising approaches to reducing nutrition-related chronic diseases include environmental
and policy strategies such as land-use regulations that permit farmers’ markets and public—
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private financing programs that incentivize the building of retail food outlets in underserved
communities.12 These approaches have been informed by research indicating that limited
access to nutritious food is associated with a higher risk for chronic diseases.3-> However,
studies examining the relationship between retail food environments and chronic diseases
have generated mixed results.5-8

A plausible explanation for these differences may be the lack of consistency and rigor in
measuring retail food environments.”~19 The majority of research and tools available to
characterize retail food environments and identify areas with limited retail food access use
secondary data sources (i.e., data collected by someone else).8:11 Secondary retail food
outlet data sources include government sources (e.g., food inspection registries); commercial
sources (e.g., InfoUSA); local directories (e.g., Yellow Pages); and omnidirectional imagery
(i.e., sources that simultaneously collect images in multiple directions from a single location
producing a panoramic view, such as Google Street View).

Increasingly, primary retail food outlet data sources (i.e., data collected through field
observations by the team conducting the research) represent the gold standard in
characterizing retail food environments, given that secondary data sources have been found
to under- and overestimate food access when compared to primary data sources.®12-14 To
advance the state of the science on measuring retail food environments, the current
systematic review examined the evidence for validity reported for secondary data sources
for characterizing retail food environments. This review focused on criterion-related
validity, defined as the accuracy with which secondary data sources identified the type and
location of retail food outlets, using primary data to represent the gold standard.1®

Evidence Acquisition

A systematic review was conducted through December 31, 2012 to identify peer-reviewed
published literature that compared secondary data sources to primary data sources for
accuracy of identifying the type and location of retail food outlets (Appendix A, available
online at www.ajpmonline.org). Table 1 provides operational definitions used throughout
the coding process. Levels of agreement for evidence of validity reported were interpreted
using the Landis and Koch criteria (<0.00 poor, 0.00-0.20 slight, 0.21-0.40 fair, 0.41-0.60
moderate, 0.61-0.80 substantial, and 0.81-1.00 almost perfect).16 Data were analyzed in
2013.

Evidence Synthesis

Nineteen studies met the inclusion criterial?-14.17-32; relevant information on four of these
studies was published elsewhere.33-36 The following summarizes the methods used and the
evidence for validity reported by secondary data sources examined, primary data—gathering
approaches, retail food outlets examined, and geographic and sociodemographic
characteristics.

Methods Used

Secondary data sources examined—~Four types of secondary data sources were used
to identify retail food outlets (Table 2). InfoUSA or ReferenceUSA were examined most
frequently (32%).12:13.18,20.28,30 Goyernment food registries were examined in 11 studies
(58%), but there was wide variability in jurisdiction and the nature of what was monitored
(e.g., authorized retailers of U.S. food and nutrition assistance programs versus state-
authorized lottery ticket retailers). All but one study examining local directories specified
the name of the directory utilized.14 The only type of omnidirectional imagery examined
came from Google, but the approaches varied. To illustrate, two studies®24 utilized Google
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Street View to virtually verify the retail food outlets identified by other secondary data
sources, whereas Rundle et al.32 gathered targeted observational field data (i.e., canvassed a
limited and specific area such as a participant’s residential block).

Secondary data were typically gathered in the same year as primary data; the exception was
a 5-year time lag.3! Few studies elaborated on how secondary data were entered and edited
or how duplicate or possible duplicate retail food outlets were eliminated or
combined.13:18.24 Only one study did not use GIS software or other digital mapping systems
to map the location of retail food outlets ascertained from at least one of the secondary data
sources examined.2” Nevertheless, only three studies reported the number of retail food
outlets ascertained via secondary data sources which were successfully geocoded (i.e.,
located the associated latitude and longitude).12:18.28

Primary data—gathering approaches—Great variability was found in primary data—
gathering approaches (Table 3), with only five studies (26%) reporting inter-rater reliability
for their protocol.18:19.28.30.31 Foyr studies (21%) ground-truthed, GPS-assisted (i.e.,
conducted a systematic canvass without a map or list of retail food outlets guiding the
observations).12:14.17.18 Another three studies (16%) gathered targeted observational field
data.28:31.32 The remaining 12 studies (63%) conducted on-site verification (i.e., conducted a
canvass guided by a list and/or map of retail food outlets ascertained via secondary data
sources).13:19-27.29.30 yse of a systematic canvass varied across on-site verification studies,
although verifying whether such a canvass occurred was difficult.

Regardless of the primary data approach used, studies varied in the detail provided on what
type of GPS unit was used, where GPS data were exactly gathered, whether a camera-based
GPS was used, and how GPS data were downloaded and analyzed.12-14.17-20.23.2530 A fewy
studies gathered primary data for only a portion of their larger study area,1”21 whereas
others2427 restricted the portion of retail food outlets ascertained via secondary data sources
that they verified during primary data collection. Piloting or pretesting of primary data
collection instruments was explicitly mentioned in five studies (26%).1418.19.31.34 Ro.
canvassing the study area to look for retail food outlets identified via secondary data sources
that did not match the outlets identified via primary data was noted in three studies
(16%).13.14.20 Only one study® provided the estimated cost of primary data collection;
although another study2® mentioned that the cost was minimal.

Retail food outlets examined—More than half of the studies (53%) included a range of
retail food outlets such as grocery stores and restaurants (Table 4).12:13,18-22,28,.29.31 geyera|
studies excluded restaurants,14:2326.27 and two additional studies excluded full-service
restaurants.?4:39 Farmers’ markets were specifically examined by four predominantly rural
studies.18-20.30 T define and classify the retail food outlets examined, most studies created
their own definitions or classification schemes!/-20-24.27,31.32 or ysed the North America
Industry Classification System (NAICS)12-14.18,19.25,26,28,30 (Taple 4 and Appendix B,
available online at www.ajpmonline.org). Only three studies819:35 reported percentage
agreement between independent coders for classifying food outlets.

Geographic and sociodemographic characteristics—Most studies (63%) were
conducted in the U.S. (Appendix C, available online at
www.ajpmonline.org).12-14,18-20,23,24,28,30-32 A put three1419:30 of the studies included
urban settings. More recent studies examined various levels of
urbanization.1213.17.18.2021.25 AJthough a variety of approaches were used to describe a
study area’s urbanization, population densityl2 and the U.S. Department of Agriculture’s
Rural-Urban Commuting Areas13-18 were most often used. Similarly, various geographic
units of analyses defined the study areas, ranging in size from a city?’ to block segments.32
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In the 11 studies (58%),12:14.20,21,23,24,26-28,30.32 jdentifying the SES of the study area, as
well as in the seven studies (32%)12:14.18.23.24,26.28 (escribing the racial/ethnic minority
composition of the study, the purpose for and approaches to differentiating study areas by
sociodemographic characteristics varied (Appendix D, available online at
www.ajpmonline.org).

Evidence for Validity Reported

By secondary data sources examined—Agreement varied between and among the
four types of secondary data sources examined (Appendixes D and E, available online at
www.ajpmonline.org). The levels of agreement reported by the nine studies examining
commercial sources ranged from slight to almost perfect.12:13.18.20,25,26,28-30 The most
evidence for validity reported on a particular secondary data source was for InfoUSA.
Indeed, six studies!2:13.18.20.28,30 examined InfoUSA; four of these six studies!2.13.18.30
reported advanced statistical analyses specific to InfoUSA by type of retail food outlet
examined.

Although 12 studies examined government sources, there was great variability in the types
of sources examined and in the evidence for validity reported. Local directories were
particularly problematic to assess their evidence for validity since three studies did not
specifically report findings by the individual local directory source examined.14:19.26 Scant
advanced statistical analyses were reported on the evidence for validity by omnidirectional
sources by type of food outlet examined, with little information garnered in rural settings.
Results for the accuracy of the geospatial positional errors identified when comparing
secondary and primary data sources were limited, while mostly reporting significant
positional errors for secondary data sources.13:14.17.24.25

By primary data—gathering approach—While statistically challenging to compare the
four ground-truthed studies to 12 onsite verification studies, the levels of agreement tended
to be lower for the ground-truthed studies than for the onsite verification studies (Table 5).
Only two of the four ground-truthed studies examined the exact same data sources. That is,
Powell et al.12 and Fleischhacker et al.18 examined Dun & Bradstreet and InfoUSA, and
both reported mixed results across these two sources and across the types of food outlets
examined.1218 Both reported that secondary data sources had limited food outlet
classification accuracy. For onsite verification studies!319-27.29.30 the levels of agreement
by secondary data source varied across the studies, but sensitivity tended to be higher for
commercial sources (e.g., 0.6013 to 0.9630) than for government sources (e.g., 0.46%3 to
0.8524), and local directories (e.g., 0.5222 to 0.7429).

By retail food outlets examined—More than half of the studies (53%) did not report
evidence for validity by type of retail food outlet for a particular secondary data source
examined (e.g., evidence for validity for grocery stores for Dun & Bradstreet; Table 5 and
Appendixes D and E).14:19-24.26,27.29 For convenience stores, a number of studies noted that
these outlets were one of the more challenging categories to match and were more often
missed by secondary data sources in comparison to other retail categories,14:18.19.26
Evidence for validity reported was also mixed for general merchandise stores, often defined
differently across studies. All but three studies’-2532 examined grocery stores with varying
sensitivity (0.4623 to 0.9939) and positive predictive value (0.5912 to 0.9825).

Supermarkets or supercenters were analyzed separately from grocery stores in six

studies.12:14.19.23.27.30 The retail food outlet type studied the least was specialty markets and
shops, and the operational definition for this category varied. For instance, farmers’ markets
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or produce stands were included in specialty stores in one study,8 whereas others19.20.30
examined these outlets as their own category.

Most studies (68%) examined at least one type of restaurant.12:13,18-22,24,25,28-31
Government sources that specifically maintained food registries for inspection purposes
tended to have greater evidence for validity for restaurants than other secondary data sources
examined (e.g., Liesel3). Several studies compared full-service to fast-food/take out or
analyzed restaurants with more specificity such as franchised limited-service, sandwich
shop, or pizzeria.12:13.19.22.28.31 One study noted similar sensitivities for government data
for three types of eating establishments (full-service, franchised limited-service, and
nonfranchised limited-service), but sensitivities varied for commercial data (0.45-0.63, Dun
& Bradstreet; 0.61-0.80, InfoUSA).13 Some studies noted relatively similar findings across
eating establishment types!9:28:31) put differences were noted.12:22

By geographic and sociodemographic characteristics—Slightly higher levels of
evidence for validity of secondary data sources were found in urban versus rural areas
(Appendix E, available online at www.ajpmonline.org).12:13.17.18,20.21.25 For example, in an
eight-county study in South Carolina, no marked differences in evidence for validity were
found across levels of urbanization, except Dun & Bradstreet showed greater sensitivity in
urban than rural tracts.13 Another study conducted in Illinois found higher levels of
agreement for Dun & Bradstreet in suburban versus urban tracts.1? But for InfoUSA, no
differences in sensitivity for most retail outlet types across levels of urbanization were
found; however, in rural compared to urban tracts, convenience stores and fast-food
restaurants had lower levels of agreement.

A study area’s SES12:21.24.27.28 o race/ethnicity composition12:24:26.28 had little effect on
the evidence for validity reported. For example, although agreement for supermarkets and
grocery stores did not differ across census tracts of varying income levels in Illinois for
InfoUSA, agreement was higher in low- compared to middle-income tracts for Dun &
Bradstreet.12 On the other hand, agreement for convenience stores and fast-food restaurants
did not differ across tracts for Dun & Bradstreet, but for InfoUSA, agreement was lower in
low- versus middle-income tracts for convenience stores and was also lower in low-income
compared to high-income tracts for nonchain fast-food restaurants.

No differences were reported for supermarkets and grocery stores between predominately
white versus black tracts. Yet, agreement was higher in mixed-race tracts compared to black
tracts. In Hispanic versus non-Hispanic tracts, agreement was higher for supermarkets and
grocery stores. For convenience stores, agreement was higher in white versus black and
mixed-race tracts for both commercial databases, but in Dun & Bradstreet, agreement was
higher for black compared to mixed-race tracts and was lower in Hispanic versus non-
Hispanic tracts. For InfoUSA, agreement was also lower for convenience stores in Hispanic
versus non-Hispanic tracts. For nonchain fast-food restaurants, agreement was higher in
white compared to black and mixed-race tracts and higher in non-Hispanic versus Hispanic
tracts for Dun & Bradstreet, but agreement did not differ for InfoUSA, but was lower in
mixed-race versus white tracts.

Discussion

The evidence for validity reported from 19 studies demonstrates differences in accuracy
among and between commercial, government, local directories, and omnidirectional data
sources for characterizing retail food environments. Much work still remains to be done in
order to identify which secondary data source or combination of secondary data sources is
best for characterizing retail food environments. Future work can help improve consistency
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in the gathering, editing, geocoding, and analyzing of secondary data sources.11 Although
commonly used to examine associations between retail food environments and chronic
diseases,’:8:37:38 Dun & Bradstreet had lower validity than InfoUSA.12:13,18,20,28,30

Certain government sources showed promise, especially if used for identifying the specific
types of food outlets regulated by the agency maintaining the registry. Still, the accuracy and
accessibility of a registry depends on the agency creating and maintaining the registry;
therefore, future research and practice should examine the evidence for validity of the
particular registry before relying on the data for characterizing retail food environments. As
for local directories, low-resource projects or community food assessments may find these
free and relatively accessible data sources worthwhile, but local directories tended to have
lower validity than commercial or government data sources. Omnidirectional sources
depend on the quality and timing of the visual data capture and might have limited utility in
rural settings and in areas with limited or restricted Google coverage (www.google.com/
streetview). For certain urban areas, nonetheless, Google Street View and Google Earth may
be low-resource options,31:32:39

No studies, to our knowledge, have compared various primary data approaches (e.g.,
ground-truthed versus on-site verification) to help determine which approach is optimal for
conducting evidence for validity of secondary data sources. Only four studies!2.14.17.18
ground-truthed, according to the operational definition listed in Table 1, although other
studies used the term, illustrating the importance of agreeing on nomenclature and definition
of terms. Therefore, further work is needed that compares evidence for validity of secondary
retail food outlet data sources reported across various primary data—gathering strategies in
diverse geographic and sociodemographic settings. If this work accounts for similarities and
differences in methodology, analytic approaches, accuracy, time, and resources, then the
findings can guide researchers interested in understanding the evidence for validity of
secondary data sources used for large study areas, where gathering primary data would be
time-consuming, expensive, and impractical.

One possible approach might be examining smaller subsets of the larger study area to garner
insights on evidence for validity for secondary data sources used in the larger study. Even
for smaller areas, more work, particularly pertaining to cost-benefit analysis, is needed to
guide researchers and practitioners on whether to gather primary data or use multiple data
sources (which still demands time to gather, edit, merge, and analyze)318 or a combination
of primary and secondary data sources. Research examining validity over time would also
advance the field’s understanding of how to update primary or secondary data sources to
accurately capture store closures and renovations (e.g., updated infrastructure at a corner
store to offer more fresh produce or changes in store offerings as in the case of a Target®
converting to a Super Target®).2” Besides data accuracy, there is a limited understanding of
whether or not there is added value in using primary data collection strategies that engage
key stakeholders through the first-hand observation of their community’s obstacles and
potential solutions for accessing healthy, affordable foods.2040

A need continues for consistent use of common measures and methods to classify retail food
outlets and analyze evidence for validity for characterizing retail food outlets.*142 The
National Collaborative on Childhood Obesity Research (NCCOR) Measures Registry has
been working on addressing this need and has the potential to facilitate more
transdisciplinary dialogue about the similarities and differences between methods used and
evidence for validity reported for secondary data sources for characterizing a variety of other
health-related resources such as physical activity facilities (www.nccor.org/projects/
measures/index.php).#3-4% More research can also help determine where outlet specificity is
needed to better gauge evidence for validity of a secondary data source or best satisfy a
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particular study’s purpose; for example, supermarkets versus grocery stores, chain
convenience stores versus independent or single-unit stores, full-service versus fast-food
restaurants, and farmers’ markets versus mobile markets.

Another challenge to reviewing the evidence for validity of secondary retail food data
sources was that more than half of the studies did not report evidence for validity by type of
food outlet for a particular secondary data source examined. Certain secondary data sources
may perform better or worse for specific types of food outlets. As one example, government
food registries usually only gather data on regulated retail food outlets; studies, however,
usually do not elaborate on the specific jurisdictional rules, regulations, or monitoring and
enforcement practices.1318 Future examinations using food registries might provide more
explicit detail on the outlets reached (and not), and may exclude from the analysis those
retail food outlets not captured by the source to better understand the source’s validity for
the outlets it regulates.

Much work remains in understanding the effects of area definition and sociodemographic
characteristics on evidence for validity of secondary retail food data sources; specifically,
establishing how best to define a study area(s).”-8:11.17:46-50 Fyrther work is also needed to
understand the effect that a particular geographic area (e.g., county versus census block
group) may have on the evidence for validity reported and the ways in which the unit of
interest may vary depending on levels of urbanization. Data sources examined at aggregate
geographic units (e.g., counties) are likely to exhibit higher agreement than those examined
at more disaggregate geographic units (e.g., block groups).>!

The geographic units of analysis used across the 19 studies varied, making it difficult to
determine which unit or approach was best. Even though a study area’s SES or race/
ethnicity composition had little effect on the evidence for validity reported in this review,
future research should continue to strengthen our understanding of if and how these
variables affect validity, given that several studies document disparities in access to retail
food outlets, especially among low-income, ethnic minority and rural communities.”-8
Likewise, as more data emerge within and across countries, future research should examine
if and how differences in local, state, tribal, or national policies or food registry
infrastructure influence evidence for validity.

Researchers should strive to gather primary data, but if relying on secondary data sources,
InfoUSA and government food registries had higher levels of agreement than that reported
by other secondary data sources and may provide sufficient accuracy for exploring these
associations in large study areas. Whether using primary and/or secondary data sources,
researchers should strive to use common methods and measures for data acquisition and
analyses, including strategies for establishing the boundaries and geographic unit(s) of
analysis for the study area(s). In addition, future work should conduct psychometric analyses
such as for classifying retail food outlet type.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1

Key terms and operational definitions

Term

Operational Definition

Cohen’s Kappa coefficient

The agreement between primary and secondary retail food outlet data sources that takes into account the
agreement occurring by chance

Concordance The proportion of the retail food outlets both observed during primary data collection and listed by the
secondary retail food outlet data sources among all the outlets ascertained via primary and secondary
retail food outlet data sources

GPS-assisted GPS or other forms of remote sensing technologies capture precise locational data (i.e., the latitude and

longitude of a retail food outlet)

Ground-truthed

Primary data on retail food outlet type and location, gathered by trained observers not guided in the field
by a list and/or map of retail food outlets identified through secondary data sources

A systematic canvass of the targeted study area is conducted, with or without the use of GPS or other
remote sensing technologies.

Intra- or inter-rater reliability

Evidence of intra-rater reliability included comparisons of retail food outlet data entered by the same
rater. Evidence of inter-rater reliability included comparisons of raters’ decisions about whether to
identify a retail food outlet as a convenience store or fast-food restaurant or both, as well as how to
distinguish a small grocery store from a supermarket from a convenience store.

Omnidirectional Observations

Uses omnidirectional imagery (i.e., sources that simultaneously collect images in multiple directions
from a single location producing a panoramic view such as Google Street View) to visually tour a
targeted study area, not guided by a list of predetermined retail food outlets in the study area from
primary or secondary data sources

On-Site Verification

Primary data on retail food outlet type and location, gathered by trained observers guided in the field by
a list and/or map of food outlets identified through secondary data sources that could occur with or
without a systematic canvass of the targeted study area and with or without the use of GPS or other
remote sensing technologies

Per centage Agreement

The percentage of the primary retail food outlet data that matched the secondary retail food outlet data

Positive Predictive Value

The proportion of the retail food outlets listed by the secondary retail food outlet data sources that were
observed during primary data collection

Primary Retail Food Data

Data collected through direct field observations by the team conducting the research to characterize the
local retail food environment Primary data are considered the gold standard to characterize retail food
environments given that secondary retail food outlet data sources have been found to under- and over-
estimate food access, when compared to primary data.

Retail Food Outlet

Retail or commercial outlet in the business of selling food to the public; does not include household
availability or institutional food service such as child care centers, schools, hospitals, correctional
facilities, or municipal

Secondary Retail Food Data

Data collected by someone else; for example, government sources, such as local food inspection
registries; commercial sources, such as InfoUSA and Dun and Bradstreet; online directories, such as
Yellow Pages; and omnidirectional sources, such as Google Street View and Google Earth These
sources have been shown to under- and over-count the number of retail food outlets in comparison to
primary data.

Sensitivity

The ratio of the number of retail food outlets ascertained via primary data that matched retail food
outlets ascertained via secondary data source(s), to the number of retail food outlets ascertained via
primary data that matched retail outlets ascertained via secondary data source(s) plus the number of
retail food outlets ascertained via primary data that did not match retail food outlets ascertained via
secondary data source(s)

Specificity

The proportion of negatives (i.e., nonretail food outlets) that are correctly identified as not being retail
food outlets

Systematic Canvass

Thorough and detailed primary data examination of a defined geographic setting using defined
geographic parameters Evidence of a systematic canvass includes a detailed description or discussion of
study maps marking areas to include and exclude during primary data collection and were not limited to
the areas where secondary data sources indicated the presence of a retail food outlet. Ground-truthed
studies by definition include systematic canvasses, while onsite verification studies could occur with or
without a systematic canvass.

Targeted Observational Field
Data

Primary data gathered by trained observers that targets a specific study area such as a study participant’s
residential block or selected street block segments These observations do not systematically canvass
beyond the targeted field areas. These observations may or may not use GPS or other remote sensing
technologies. These studies do not include a list of predetermined resources in the study area to target
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Term Operational Definition
the field observations, but the observational area is limited or guided by a participant’s residential
address or based on study selection criteria such as high-walkability block segments in New York City.
Validity This review focused on criterion-related validity, defined as the accuracy with which secondary data

sources identified the type and location of retail food outlets, using primary data to represent the gold
standard.

Virtual Verification

Uses omnidirectional imagery such as Google Street View or Google Earth to visually verify the
existence of a retail food outlet identified through primary or secondary data sources
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Secondary retail food outlet data sources examined (7=19)4
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| n (% of Total)
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Secondary Retail Food Outlet Data Source? References
Commercial Sources
Dun & Bradstreet (U.S.) 3(16) 12,1318
InfoUSA or ReferenceUSA 6 (32) 12,13,18,20,28,30
InfoCanada 1(5) 25
Krak Denmark (Web-based search engine) 1(5) 29
Stockman Company (Denmark retail food chains) 1(5) 29
Tamec Inc. (Canada) 1(5) 26
Government Sour ces
City Health Department 4(21) Scotland,?” United Kingdom,?%22
us
County Health Department (U.S.) 1(5) 18
State Department of Agriculture (U.S.) 5 (26) 14.18,20,23,30
State Department of Health—authorized U.S. Department of Agriculture’s Special 1(5) 23
(SLLnggemental Nutrition Program for Women, Infants, and Children (WIC) retailers
State Department of Taxation and Finance (U.S.) 1(5) 23
State Department of Health (U.S.) 1(5) 13
State Liquor Authority (U.S.) 1(5) 23
State-authorized lottery ticket retailers (U.S.) 1(5) 23
U.S. Department of Agriculture—authorized Supplemental Nutrition Assistance 1(5) 23
Program (SNAP) retailers
Country Food Administration (Denmark) 1(5) i
National Tax Registry (Denmark) 1(5) 29
Local Directories Sour ces
Online 6 (32) 14,18,19,22,25,26
Canada411 (Canada) 1(5) 26
Google (Canada) 1(5) 26
Montrealplus (Canada) 1(5) 26
Pagesjaunes (Canada) 1(5) 26
Toutmontreal.com (Canada) 1(5) 26
Unidentified Internet Telephone Directories (U.S.) 1(5) 14
Yahoo! Yellow Pages (U.S.) 1(5) 19
Yellow Pages 3(16) Canada,?® United Kingdom,2 U.S.18
Telephone Book(s) 3 (16) 14,22,29
Teledanmark (Denmark Telephone Company) 1(5) 29
Unidentified Local/Area Telephone Directories (U.S.) 1(5) 14
Yellow Pages (United Kingdom) 1(5) 22
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Secondary Retail Food Outlet Data Sourceb n (% of Total) | References

Omnidirectional Sources

Google Earth (U.S.) 2 (10) 19,31
Google Street View (U.S.) 3(16) 18,24,32
Google Maps Denmark 1(5) 29

aThirteen of the 19 studies reviewed (68%) examined more than one secondary data source (in descending order of number of sources examined):
six sources18:23,26 (Dun & Bradstreet, ReferenceUSA, County Health Department, State Department of Agriculture, Online Yellow Pages, and
Google Street View18; State Department of Agriculture, State Department of Health—authorized WIC retailers, State Department of Taxation and
Finance, State Liquor Authority, state-authorized lottery ticket retailers, and USDA-authorized SNAP retailer523; and Tamec Inc., Canada411,
Google, Montrealplus, Pagesjaunes, and Toutmontreal.comze); five sourceszg(Krak Denmark, Stockman, National Tax Registry, Teledanmark,
and Google Maps Denmark); three sources13:14,22 (Dun & Bradstreet, InfoUSA, and State Department of Health13; State Department of
Agriculture, Unidentified Internet Telephone Directories, and Unidentified Local/Area Telephone Directoriesl4; and City Health Department,
Online Yellow Pages, and Yellow Pageszz); two sources12,19,20,24,25,30 (Dun & Bradstreet and InfoUSAlz; Yahoo! Yellow Pages and Google
Earthlg; ReferenceUSA and State Department of Agriculturezo; City Health Department and Google Street View24; InfoCanada and Online
Yellow PagesZ5; and InfoUSA and State Department of Agriculture30); and one sourcel7:21,27,28,31,32 (Denmark Food Administration17;
City Health Department21'27; InfoUSA28; Google Earth31; and Google Street View32).

bCountry data gathered is included in the parentheses if not explicit in the source’s title USDA, U.S. Department of Agriculture; WIC, U.S.
Department of Agriculture's Special Supplemental Nutrition Program for Women, Infants, and Children
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By primary data—gathering approach, evidence for validity of secondary retail food data reported (/7=19)¢

Commercial Sour ces®

Gover nment Sour ces®

Local Directoriesd

Omnidirectional Sources®

Ground-truthed, GPS-Assisted (n=4)12.14.17.18

Percentage Agreement’ Almost Perfect Substantial to Almost Substantial
0.85189 Perfect 0.64147
0.90129 0.6414/7 0.7718
0.7617
0.82189
Sensitivity Moderate to Substantial Moderate to Almost Moderate
0.59129 Perfect 0.5518
0.65189 0.42189
0.8217
Positive Predictive Value Moderate to Substantial Fair to Almost Perfect Moderate
0.49189 0.31189 0.4118
0.62129 0.927
Cohen’s Kappa Coefficient | Moderate Fair Fair
0.43189 0.24189 0.2418
Concordance Moderate Fair Fair
0.42189 0.26189 0.35'8
0.44129

On-Site Verification (n=12)13.19-27.29,30

Perfect
0.60139
0.84%
0.9029
0.96%0

Perfect
0.46%39
0.5030
0.6813
0.75%°
0_8421,22
0.852

Percentage Agreement” Substantial to Almost Fair to Almost Perfect Fair to Almost Perfect Fair to Substantial
Perfect 0.3422 0 3719/7 0 3719/7
20§ 30 : :
8.(75230 (0).2229 0_5422g 06923
0.73%9 0.7021 0.65%0 ore
0.7725.26 0.7713 0.7125
0.86299 0.8020 088
0.85%
0.86%%9
0.88%7
Sensitivity Moderate to Almost Moderate to Almost Moderate to Substantial | Almost Perfect

0.52229

0.66269
0.74%

0.81%

Positive Predictive Value

Substantial to Almost

Almost Perfect

Almost Perfect

Almost Perfect

Perfect 0.812° 0.81229 0.95%°
0.70% 0.8224 0.95%
O.8213g 0-8913 0.9826g
0.90% 0.89%39
0.94299 0.92%
1.00%
Concordance Almost Perfect Fair Fair Almost Perfect
0.94299 0.2329 0.272° 0.87%

Targeted Observational Field Data (n=3)%8:31:32

Percentage Agreementf

Almost Perfect
0.88%8

Fair to Almost Perfect
0.36%2
0.9231
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Commercial Sour ces? Government Sour ces® Local Directoriesd Omnidirectional Sources®
Cohen’s Kappa Coefficient | Moderate Fair
0.48%8 0.21%

aLeveIs of agreement for all evidence for validity findings reported were interpreted using the Landis and Koch criteria (<0.00 poor, 0.00-0.20
slight, 0.21-0.40 fair, 0.41-0.60 moderate, 0.61-0.80 substantial, and 0.81-1.00 almost perfect).

bAverages findings reported on Dun & Bradstreet (U.S.); InfoUSA or ReferenceUSA, InfoCanada; Krak Denmark (Web-based search engine);
Stockman Company (chain food addresses); and Tamec Inc.

cAverages findings reported on City Health Department (United Kingdom and U.S.); County Health Department (U.S.); State Department of
Agriculture (U.S.); State Department of Health—authorized WIC retailers (U.S.); State Department of Taxation and Finance (U.S.); State
Department of Health (U.S.); State Liquor Authority (U.S.); state-authorized lottery ticket retailers (U.S.); USDA-authorized Supplemental
Nutrition Assistance Program (SNAP) retailers; Country Food Administration (Denmark); and National Tax Registry.
Averages findings reported on the variety of online and local telephone directories examined.
e - .
Averages findings reported on Google Earth (U.S.); Google Street View (U.S.); and Google Maps Denmark.
f . R
Frequencies or dispositions percentages, when necessary, were used to calculate a percentage agreement.
gAverage findings reported across a combination of data sources (e.g., ReferenceUSA and Dun & Bradstreet or multiple government sources)
Not all studies reported evidence for validity by specific data source (e.g., Sharkey14 grouped local/area telephone directories, Internet telephone
directories, and a list of Current Food Establishment Group Firms from the Texas Department of Agriculture) so the total evidence reported was

used for each data source examined.

Comparisons were made between results generated using primary versus secondary data for fast-food density and proximity, convenience store
proximity, and food deserts.

USDA, U.S. Department of Agriculture; WIC, U.S. Department of Agriculture’s Special Supplemental Nutrition Program for Women, Infants, and
Children
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