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Abstract

The food environment has a great impact on the nutritional health of the population. Food
environment interventions have become a popular strategy to address the obesity epidemic.
However, there are still significant gaps in our understanding of the most effective strategies to
modify the food environment to improve health. In this review, we examine key gaps in the food
environment intervention literature, including the need for: developing appropriate formative
research plans when addressing the food environment; methods for selecting intervention domains
and components; incorporating food producers and distributors in intervention strategies;
strengthening evaluation of environmental interventions; building the evidence base for food
environment interventions in diverse settings; engaging policy makers in the process of modifying
the food environment; and creating systems science models to examine the costs and benefits of a
potential program or policy on the food environment prior to implementation. In addition, we
outline the need for strategies for addressing these issues including conducting additional pilot
interventions, developing additional methodologies, and embracing the use of simulation models.
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INTRODUCTION

Currently 35% of adults in the United States are obese and 33.6% are overweight [1]. In the
US, obesity rates have risen rapidly in the past few decades and leveled off in recent years
[1]. Despite these improvements, the high prevalence of overweight and obesity remains a
severe threat to the health of Americans. At the most basic level, obesity is caused by an
imbalance in energy intake and expenditure, however, there are multiple, complex factors
that influence this equation. Public health officials generally acknowledge that the rise in
obesity in the US occurred too rapidly to have genetic or biological underpinnings as the
root cause [2]. This has led scientists to examine societal changes including changes in the
food environment, policies, and the food production system as drivers of the obesity
epidemic [2, 3]. Over the past 40 years, the U.S. food system and food environment has
evolved in a way that now provides a large supply of inexpensive, highly palatable, energy-
dense foods that are easily accessible, convenient to consume, and heavily marketed [3].
This type of environment promotes excess caloric intake, and has led experts to conclude
that the rise in obesity rates is a natural response to the current environment [3].

The food environment may be defined in two primary ways: as the types of food sources
that are accessible to an individual and what consumers are exposed to in those
environments (availability of healthy and unhealthy foods, food prices, promotions/
marketing, etc.) [2, 4]. For the purposes of this paper, when we refer to food sources, we will
primarily be referring to retail food sources (including both traditional [supermarkets, corner
stores, convenience stores] and non-traditional [pharmacies, dollar stores, and private
homes]) and prepared food sources (fast-food restaurants, sit-down restaurants, carry-outs).

A review of the literature by Larson and colleagues [5] found that increased access to
supermarkets was related to improvements in diet quality, fat intake, and fruit and vegetable
consumption in studies of both adults and adolescents, however, this relationship is not
consistent across all studies [6]. In relationship to obesity, increased access to supermarkets/
grocery stores is generally linked to reduced levels of obesity, whereas increased access to
convenience stores, corner stores, and fast-food outlets is linked to increased obesity [5, 7—
10]. This complex relationship between the food environment and weight status is further
compounded by evidence showing that low-income and minority neighborhoods have
disproportionately lower levels of access to healthier food sources (i.e. supermarkets) and
increased access to less healthy food sources (i.e. fast-food restaurants, convenience stores,
corner stores) [5, 11-13], which may contribute, in part, to the disparities seen in obesity
rates among groups.

As increasing evidence regarding the relationship between the food environment and obesity
has emerged in recent years, the number of interventions targeting different aspects of the
food environment has increased accordingly. Despite this growth in the literature, there are
still significant gaps regarding evidence-based practices for food environment interventions.
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There have been several recent review papers describing interventions focused on the food
environment [14-16]. The purpose of this paper is to identify and describe areas that
represent gaps in interventions to improve the food environment. The three aims of this
paper are to: (1) identify key gaps in the literature related to environmental interventions; (2)
describe the current state of the literature around each of these key gaps areas and (3)
recommend priority areas in which future work is needed.

KEY LITERATURE GAPS AND AREAS FOR FUTURE RESEARCH

In the following sections, we will discuss each of the key gap areas that we have identified
and we will review the context of each area based upon the currently available literature. We
will then go on to provide specific suggestions for areas of future research related to each
gap, including pilot studies to be conducted, research to improve evaluation methods, and
recommendations for much need work in the area of food environment policy.

Gap 1: Identification of essential formative research components to develop
environmental interventions

Formative research is the process of gathering information to design public health
interventions [17, 18]. Formative research can be both qualitative (i.e. in-depth interviews
with storeowners and customers, focus groups) and quantitative (i.e. ground truthing
different types of food outlets, mapping the distribution chain, surveying food availability
and affordability), and often includes a combination of both approaches. Multiple examples
exist of the use of formative research to develop environmental interventions [18-25].
Formative research is needed to identify core values for message development, audience
segmentation, and identification of the best communications channels [26-30]. Yet few
standards have been set for the most optimal types of formative research to aid in the design
of interventions to improve the food environment. A few things are clear, the first being that
multiple approaches are needed for data collection. In-depth and semi-structured interviews
with stakeholders should be complemented by direct observation of the behavior of interest.
Group methods (like focus groups or workshops) can provide a means of achieving
consensus on specific intervention approaches and materials. In addition to implementing
multiple methods of formative data collection, it is also important to assess the views of
multiple stakeholders, which in food environment interventions would minimally include
both consumers and food source owners/managers. However, the stakeholder list could be
expanded to include community and business leaders, local health organizations, food
wholesalers/distributors, and more.

Other priority considerations include the need to document and describe the current food
environment, usually through an observational audit. This can achieved by methods as
simple as counting the number of different types of food sources in a given geographic area,
to more detailed assessments of availability and pricing of specific foods within food
sources [19, 20, 31-34].

For many health issues, Rapid Assessment Procedures (RAP) manuals have been developed
to guide formative research [29, 35, 36]. RAP manuals are useful when there is a need for
formative research, but not sufficient time for traditional, time-intensive formative research
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methods [35]. Currently, a RAP manual specific to conducting formative research in the
food environment does not exist. Development of such a manual specific to developing food
environment interventions would allow for significant gains in addressing this gap in the
literature.

Gap 2: Selection of domains of focus for food environment interventions

Great diversity exists in the range of approaches for environmental interventions in retail
food stores, ranging from increasing access (through increasing availability of select foods
and manipulating pricing), to the use of signage and point of purchase promotions (posters,
shelf labels), to direct education (in-store interactive sessions, taste tests), to store staff
training. One key issue for researchers as they begin an intervention is identifying which
approaches or combination of approaches can create the greatest impact, given limited
resources. While this is a key task, a more fundamental decision exists, which is rarely
addressed — which food sources are the most appropriate to intervene in? Considerable effort
has been made to increase the number of supermarkets and grocery stores in food deserts [6,
37], to improve healthy food availability in corner stores and bodegas [38-41], and to
increase the accessibility and use of farmers markets [42—-44]. However, national data
indicate that Americans spend half of their food budget on prepared foods [45, 46]. To
create maximal impact, food environment interventions should target food sources that are
most heavily used by consumers. This would indicate restaurants and other prepared food
sources as appropriate intervention targets, yet our recent review [15] indicates that most of
the very limited research in prepared food sources has focused on menu labeling only, and
has not sought to increase availability, offer discounts on healthier options, or worked to
improve cooking methods. Future interventions need to focus on addressing issues specific
to prepared food sources, but go beyond caloric labeling.

Gap 3: Incorporating additional aspects of the food production and distribution network
into food environment interventions

People living in food deserts have limited access to supermarkets, and may have high access
to small food sources, such as corner stores and carryout restaurants [47, 48], leading to a
shift in terminology to describe these areas that lack supermarket access as “food swamps”
rather than “deserts”. While many researchers agree that the corner stores and carry-outs that
populate “food swamps” are problematic, what is not commonly considered is that these
small food sources do not exist in a vacuum, but instead are constrained by the context of
the food environment in which they exist [49]. If commonly used wholesalers and
distributors do not carry affordable healthier options, then it is very difficult for small
storeowners to stock these foods in their stores. Thus, a key factor in this type of
intervention is gaining knowledge of or mapping the food environment of small food
sources. One approach would be to utilize social network analysis to examine how and from
whom small food stores procure their different food and beverage items. Once this structure
is understood, outside possibilities to incorporate other non-traditional food distribution
sources like urban farms, community gardens, and non-profits (such as the Baltimore
Orchard Project, an organization that provides gleaned produce) could be involved in food
environment interventions [50]. In addition to gaining an understanding of the food supply
chain used by small food stores, it is equally important to identify evidence-based methods
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for incorporating wholesalers and distributors into interventions. In work to date, such
players have been largely left out of food environment interventions. Related to this is then
determining methods in which policies and regulations can support and promote intervention
efforts that move up the chain of the food system.

Gap 4: Identifying the essential areas of evaluation for environmental interventions

Little consensus exists on exactly how environmental interventions should be evaluated.
This is in part due to the fact that intervention components are highly variable. Most often,
evaluation has focused at the level of the food source — documenting changes in availability
and sometimes pricing of foods. Yet stocking and pricing are not the same as sales. Small
storeowners frequently do not track their own sales data, yet, often cite lack of sales and
profitability as a barrier to stocking healthier food items [41, 51, 52]. Reporting the impact
of evaluations on sales of specific items and well as overall profitability of the store would
aid in acceptability of participation in small store interventions [53, 54]. Therefore,
improvements are needed in tracking sales of specific foods as part of these interventions, to
motivate storeowners to sustain stocking of these items.

Beyond measures of sales, there are several other areas of evaluation that are lacking. Little
attention has been paid to modifying the location of food on store shelves [55] or the amount
of shelf-space given to healthier or less healthy items [56]; how customers access stores
(including transportation as a consideration) [57]; and promotions of selected food items
[58].

Improving the evaluation of food environment interventions by expanding the types of
outcomes assessed (such as inclusion of sales, store environment, product promotion,
storeowner perceptions, and consumer variables), and development of more accurate
methods for collecting this data would allow researchers to better assess the outcomes of
their research, and allow for stronger research designs in the future.

Gap 5: Determining how best to engage policy makers to create sustainable changes to
the food environment

Use of policy as a tool for preventing and reducing obesity has steadily gained popularity [3,
59, 60]. In relationship to the food environment, public health policy experts suggest several
potential policy-level interventions such as modification of zoning laws to incentivize or
inhibit the location of food sources; “junk food” taxes; regulating marketing of food
products; caloric menu labeling; and regulation or banning of selected food items or
components (trans-fat bans, limiting soda sizes) [61, 62].

Much of the current literature provides cross-sectional survey data on policies/regulations
and the associated health outcomes [63], and some has looked at the impact of pricing
policies (taxation and subsidies) on health outcomes [64]. However, very little is known
about the process of engaging policy makers to create policy change related to the food
environment. Most of the published literature for small stores interventions, for example, is
of small scale projects, although there is a sizeable grey literature as well — with little or no
attention to policy change [14, 15].
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However, cities and regions are increasingly being progressive in collaboratively creating a
policy agenda for improving the food environment. Baltimore City provides an excellent
case study for methods in which this engagement can be created and maintained [65]. The
food environment policy work began in Baltimore in response to reports showing large
disparities in neighborhood-level access to healthy food, with low-income and minority
neighborhoods greatly disadvantaged [12]. The response to these reports included a task
force that presented ten strategies for improving the food environment, followed by the
creation of Baltimore Food Policy Initiative (BFPI). Currently, BFPI supports three full-time
staff members, whose positions are housed in within an intra-governmental collaboration
between city agencies, and funded through private funding sources [65]. The work of BFPI
is supported by the Food Policy Advisory Committee (Food PAC), which is a network of
over 45 different member organizations. The BFPI has a goal of increasing access to healthy
affordable food in the City’s food desserts, and has created several initiatives including:
modifying zoning codes to increase urban farming, implementing a “virtual supermarket”
grocery delivery program, adopting a prepared retail food initiative in the public markets,
promoting community supported agriculture and farmers markets, and supporting a farm-to-
school initiative [66]. A unique feature of Baltimore’s food policy work is their
collaboration with multiple university institutions to allow for rigorous evaluation of the
policy and program implementation.

Another prominent example of this is the Fresh Food Financing Initiative (FFFI) in
Pennsylvania, which originated in Philadelphia. The FFFI was sparked by an evidence-based
report created by a Philadelphia nonprofit organization, the Food Trust, in collaboration with
the Department of Public Health and the University of Pennsylvania [67]. The report
demonstrated lower access to supermarkets and increased nutrition-related disease burden
among low-income neighborhoods, as compared to higher income neighborhoods in
Philadelphia. These results were publicized to multiple stakeholders in Philadelphia through
a series of reports, which captured the attention of local policy makers, and community
members. As a result, the City Counsel encouraged the Food Trust to create a task force to
address these issues. The task force consisting of over 40 experts from the government, non-
profit, and grocery industry sectors, created 10 key recommendations for reducing these
supermarket access disparities. Continued public concern surrounding this issue, engaged
state-level policy makers into the discussion and ultimately led to the creation of the FFFI.
The FFFI is a state-wide, supermarket financing initiative developed by the state of
Pennsylvania, the Food Trust, a community development bank, and a community-based
development organization, that provides financial support to supermarket owners in
underserved communities through grant and loans. As of 2010, the FFFI provided more than
85 million dollars in loans and grant funding to 88 stores projects across the state of
Pennsylvania [67].

Gap 6: Expansion of environmental intervention work to include more diverse settings

While the majority of intervention trials to impact the food environment have taken place in
the US and Europe, there is growing evidence that food environments are related to obesity
and chronic disease rates in non-Western countries, including work in South Korea [68],

Brazil [69], China [70] and others. Yet very little intervention work has taken place in these
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settings, with some exceptions. We have conducted food store intervention trials with First
Nations [71], American Indians [40], and in the Pacific Islands [72, 73]. Other investigators
have worked in low-income Hispanic settings [38, 74, 75].

The feasibility of interventions within small food stores aiming to improve availability of
healthy food is being tested in a low-income urban area of Brazil, where a high prevalence
of overweight was observed among children up to the age of 10 years and their mothers
[76]. Currently a pilot trial is underway in this area to test whether intervention strategies
such as the use of signage and point of purchase education, in-store interactive sessions and
taste tests, use of incentives to decrease prices and store staff training, are appropriate in a
low-income setting of a transitional economy. Consistent with the recommendations of this
manuscript, formative research has been conducted in food stores [33] and with members of
community organizations in order to select key foods for promotion and determine
intervention strategies taking into account socio-cultural characteristics [77]. The next phase
of the on-going study will provide information regarding the impact of the intervention on
consumer’s food purchases and intake, and on food stores stocking and sales.

As the obesity and chronic disease epidemics continue to expand worldwide, there is a great
need to develop, test and evaluation intervention strategies in many other settings outside the
US and Europe. The food system may differ greatly in these settings, further underscoring
the need for substantial formative research in each setting to develop appropriate
intervention strategies.

Gap 7: Using systems science modeling to simulate impact of different types of
environmental interventions

The causes of the obesity epidemic are multifactorial, and potentially require multi-level and
multi-component policies and programs. However, developing, testing, and evaluating
obesity interventions aimed at the food environment can cost considerable time, effort, and
resources. Moreover, it can be years before the impact of these activities can be determined.
Computational simulation models can offer a relatively efficient and effective manner of
determining the impact of new data collection and interventions before implementing them
in the real world [78-80]. Simulating the effects of an intervention can help determine
whether the intervention is worthwhile and how the intervention should be modified and
employed [78, 79]. Creating systems science models of the food environment is a cutting-
edge research method. While work in this area has been done in relationship to obesity [79—
82], there has been less focus given to modeling the impact of the food environment on
obesity, and the potential of different policies and programs to effect obesity.

In the current systems models that focus on the food environment, one clear gap is
inadequate inclusion of the range of potential food sources. In urban settings, adults and
children acquire food from many sources, including retail food sources (including both
traditional food sources [supermarkets, corner stores, convenience stores] and non-
traditional food sources [pharmacies, dollar stores, and private homes]) and prepared food
sources (fast-food restaurants, sit-down restaurants, carry-outs) [52, 57, 83]. Most analytic
models have included only one or two food sources, such as supermarkets, but do not reflect
the full variety of choices individuals are presented with [11, 84, 85]. Schools have long
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been considered a key community institution for addressing the childhood obesity epidemic
in our country [86-88], with children consuming a large proportion of their caloric intake at
school [83]. Yet schools and after school programs have rarely been included in systems
models that address the food environment. Another gap lies in the absence of multi-
generational actors in systems models, specifically, agent-based models, where autonomous
agents (representing individuals) can be modeled. Children make some food decisions
autonomously, but they are still part of households, and are influenced by, and influence
their parents. Simulation models should include both adults and children to model intra-
household dynamics and decision-making that influence diet and physical activity
opportunities.

Systems modeling can allow us to create well informed hypotheses about the most beneficial
and cost-effective food environment interventions. They also allow for a creative way to
engage with policy makers to model potential impact and consequences of policy strategies
prior to implementation. Additional work is needed to create a platform for modeling the
food environment that is comprehensive and transferable to multiple regions.

CONCLUSIONS

The food environment has been cited as one of the main drivers of the obesity epidemic. In
response, there has been great interest in interventions and policies targeting the food
environment in recent years. While significant progress has been made, researchers in this
area have as many questions and information needs as they do answers. In this paper, we
have identified seven gaps in the food environment literature. In order to create long term,
sustainable change in the food environment we must take steps to develop a more
comprehensive knowledge of these areas.

One immediate area to address is to create support and obtain funding for the development
of a RAP for developing interventions to improve the food environment. We also propose
the development and implementation of a series of pilot studies to gain insight into
evidence-based implementation practices. Suggested pilot interventions for expansion
include more interventions with prepared food sources (in combination with food stores),
and incorporating wholesalers and distributors into multilevel food system change programs.
Better evaluation methods are needed, including improved evaluation of the impact of these
programs on the food sources themselves (including their sales). The development of
systems science simulations of food environments that have the capacity to model the pilot
intervention work outlined above is a cost- and time-saving next step for future
interventions. The systems models can be design to test the different intervention strategies
alone or in combination. In addition to informing intervention strategies, models can be used
as a tool for engaging policy makers and to create support and sustainability of intervention
components. While there has been significant progress in food environment interventions
recent years, this paper outlines multiple gaps that remain unclear and suggests potential
next steps in addressing these issues.

Curr Obes Rep. Author manuscript; available in PMC 2015 December 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Anderson Steeves et al. Page 9

Acknowledgments

The project described was supported by Grant Number U54HD070725 from the Eunice Kennedy Shriver National
Institute of Child Health & Human Development (NICHD). The project is co-funded by the NICHD and the Office
of Behavioral and Social Sciences Research (OBSSR).

References

Papers of particular interest, published recently, have been highlighted as:
« Of importance

1. Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of childhood and adult obesity in the
United States, 2011-2012. JAMA. 2014; 311(8):806—14. [PubMed: 24570244]

2. Sallis JF, Glanz K. Physical activity and food environments: solutions to the obesity epidemic.
Milbank Q. 2009; 87(1):123-54. [PubMed: 19298418]
3e. Swinburn BA, Sacks G, Hall KD, et al. The global obesity pandemic: shaped by global drivers and
local environments. Lancet. 2011; 378(9793):804-14. This article is part of a series on obesity
published by the Lancet, it describes global trends in obesity, and how the obesity epidemic is an
expected result of our current food product system and food environment. *. [PubMed:
21872749]

4. Glanz K, Sallis JF, Saelens BE, Frank LD. Healthy nutrition environments: concepts and measures.
Am J Heal Promot. 2005; 19(5):330-3. ii.

5. Larson NI, Story MT, Nelson MC. Neighborhood environments: disparities in access to healthy
foods in the U.S. Am J Prev Med. 2009; 36(1):74-81. [PubMed: 18977112]

6. Cummins S, Flint E, Matthews SA. New neighborhood grocery store increased awareness of food
access but did not alter dietary habits or obesity. Health Aff (Millwood). 2014; 33(2):283-91.
[PubMed: 24493772]

7. Morland KB, Evenson KR. Obesity prevalence and the local food environment. Health Place. 2009;
15(2):491-5. [PubMed: 19022700]

8. Morland K, Diez Roux AV, Wing S. Supermarkets, other food stores, and obesity: the
atherosclerosis risk in communities study. Am J Prev Med. 2006; 30(4):333-9. [PubMed:
16530621]

9. Powell LM, Auld MC, Chaloupka FJ, et al. Associations between access to food stores and
adolescent body mass index. Am J Prev Med. 2007; 33(4 Suppl):S301-7. [PubMed: 17884578]

10. Gibson DM. The neighborhood food environment and adult weight status: estimates from
longitudinal data. Am J Public Health. 2011; 101(1):71-8. [PubMed: 21088263]

11. Powell LM, Slater S, Mirtcheva D, et al. Food store availability and neighborhood characteristics
in the United States. Prev Med (Baltim). 2007; 44(3):189-95.

12. Franco M, Diez Roux AV, Glass TA, et al. Neighborhood characteristics and availability of
healthy foods in Baltimore. Am J Prev Med. 2008; 35(6):561-7. [PubMed: 18842389]

13. Gordon C, Purciel-Hill M, Ghai NR, et al. Measuring food deserts in New York City’s low-income
neighborhoods. Health Place. 2011; 17(2):696-700. [PubMed: 21256070]

14. Gittelsohn J, Rowan M, Gadhoke P. Interventions in small food stores to change the food
environment, improve diet, and reduce risk of chronic disease. Prev Chronic Dis. 2012;
9(September 2010):E59. [PubMed: 22338599]

15e. Gittelsohn J, Lee-Kwan SH, Batorsky B. Community-based interventions in prepared-food

sources: a systematic review. Prev Chronic Dis. 2013; 10(8):E180. This is one of the first review
papers of food environment interventions focusing on prepared food sources. Prepared food
sources are not often the target of food environment interventions, despite the high percent of
caloric intake consumed at this type of food source. *. [PubMed: 24176084]

16. Escaron AL, Meinen AM, Nitzke Sa, Martinez-Donate AP. Supermarket and grocery store-based
interventions to promote healthful food choices and eating practices: a systematic review. Prev
Chronic Dis. 2013; 10(2):E50. [PubMed: 23578398]

Curr Obes Rep. Author manuscript; available in PMC 2015 December 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Anderson Steeves et al. Page 10

17. Bentley ME, Johnson SL, Wasser H, et al. Formative research methods for designing culturally
appropriate, integrated child nutrition and development interventions: an overview. Ann N'Y Acad
Sci. 2014; 1308:54—-67. [PubMed: 24673167]

18. Wilson MG, Goetzel RZ, Ozminkowski RJ, et al. Using formative research to develop
environmental and ecological interventions to address overweight and obesity. Obesity (Silver
Spring). 2007; 15 (Suppl 1):37S-47S. [PubMed: 18073340]

19. Pitts SBJ, Bringolf KR, Lloyd CL, et al. Formative evaluation for a healthy corner store initiative
in Pitt County, North Carolina: engaging stakeholders for a healthy corner store initiative, part 2.
Prev Chronic Dis. 2013; 10:E120. [PubMed: 23866164]

20. Cavanaugh E, Mallya G, Brensinger C, et al. Nutrition environments in corner stores in
Philadelphia. Prev Med (Baltim). 2013; 56(2):149-51.

21. Dodson JL, Hsiao Y-C, Kasat-Shors M, et al. Formative research for a healthy diet intervention
among inner-city adolescents: the importance of family, school and neighborhood environment.
Ecol Food Nutr;. 48(1):39-58.

22. Cortes LM, Gittelsohn J, Alfred J, Palafox NA. Formative research to inform intervention
development for diabetes prevention in the Republic of the Marshall Islands. Health Educ Behav.
2001; 28(6):696-715. [PubMed: 11720273]

23. Christiansen KMH, Qureshi F, Schaible A, et al. Environmental factors that impact the eating
behaviors of low-income African American adolescents in Baltimore City. J Nutr Educ Behav.
45(6):652—60. [PubMed: 23916684]

24. Lee SH, Rowan MT, Powell LM, et al. Characteristics of prepared food sources in low-income
neighborhoods of Baltimore City. Ecol Food Nutr. 49(6):409-30. [PubMed: 21359162]

25. Pereira RF, Sidebottom AC, Boucher JL, et al. Assessing the food environment of a rural
community: baseline findings from the heart of New Ulm project, Minnesota, 2010-2011. Prev
Chronic Dis. 2014; 11:E36. [PubMed: 24602590]

26. Ayala GX, Elder JP. Qualitative methods to ensure acceptability of behavioral and social
interventions to the target population. J Public Health Dent. 2011; 71:S69-S79. [PubMed:
21656958]

27. Freimuth VS, Mettger W. Is there a hard-to-reach audience? Public Health Rep. 105(3):232-8.
[PubMed: 2113680]

28e. Gittelsohn J, Laska MN, Karpyn A, et al. Lessons learned from small store programs to increase

healthy food access. Am J Health Behav. 2014; 38(2):307-15. The paper uses a case study
approach to highlight the food environment work that have been conducted in four American
cities: Minneapolis, MN, Philadelphia, PA, Baltimore, MD, and Burlington, NC. This article
describes effective strategies and lessons learned across each of the cities. *. [PubMed:
24629559]

29. Gittelsohn J, Evans M, Story M, et al. Multisite formative assessment for the Pathways study to
prevent obesity in American Indian schoolchildren. Am J Clin Nutr. 1999; 69(4 Suppl):767S—
772S. [PubMed: 10195601]

30. Strolla LO, Gans KM, Risica PM. Using qualitative and quantitative formative research to develop
tailored nutrition intervention materials for a diverse low-income audience. Health Educ Res.
2006; 21(4):465-76. [PubMed: 16303783]

31. Liese AD, Weis KE, Pluto D, et al. Food store types, availability, and cost of foods in a rural
environment. J Am Diet Assoc. 2007; 107(11):1916-23. [PubMed: 17964311]

32. Fleischhacker SE, Evenson KR, Sharkey J, et al. Validity of secondary retail food outlet data: a
systematic review. Am J Prev Med. 2013; 45(4):462—73. [PubMed: 24050423]

33. Martins PA, Cremm EC, Leite FHM, et al. Validation of an adapted version of the nutrition
environment measurement tool for stores (NEMS-S) in an urban area of Brazil. J Nutr Educ
Behav. 45(6):785-92. [PubMed: 23747064]

34. Glanz K, Sallis JF, Saelens BE, Frank LD. Nutrition Environment Measures Survey in stores
(NEMS-S): development and evaluation. Am J Prev Med. 2007; 32(4):282-9. [PubMed:
17383559]

35. Beebe, J. Rapid Assessment Process: An Introduction. Walnut Creek, CA: Rowman & Littlefield
Publishers, Inc; 2001.

Curr Obes Rep. Author manuscript; available in PMC 2015 December 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Anderson Steeves et al.

36

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Page 11

. Scrimshaw SC, Carballo M, Ramos L, Blair BA. The AIDS Rapid Anthropological Assessment
Procedures: a tool for health education planning and evaluation. Health Educ Q. 1991; 18(1):111-
23. [PubMed: 2037494]

Community Economic Development Healthy Food Financing Initiative. [http://www.acf.hhs.gov/
programs/ocs/resource/healthy-food-financing-initiative-0]

Ayala GX, Baquero B, Laraia BA, et al. Efficacy of a store-based environmental change
intervention compared with a delayed treatment control condition on store customers’ intake of
fruits and vegetables. Public Health Nutr. 2013:1-8.

Cavanaugh E, Green S, Mallya G, et al. Changes in food and beverage environments after an urban
corner store intervention. Prev Med (Baltim). 201410.1016/j.ypmed.2014.04.009

Gittelsohn J, Kim EM, He S, Pardilla M. A food store-based environmental intervention is
associated with reduced BMI and improved psychosocial factors and food-related behaviors on the
Navajo nation. J Nutr. 2013; 143(9):1494-500. [PubMed: 23864511]

Song H-J, Gittelsohn J, Kim M, et al. A corner store intervention in a low-income urban
community is associated with increased availability and sales of some healthy foods. Public Health
Nutr. 2009; 12(11):2060-7. [PubMed: 19402943]

McCormack LA, Laska MN, Larson NI, Story M. Review of the nutritional implications of
farmers’ markets and community gardens: a call for evaluation and research efforts. J Am Diet
Assoc. 2010; 110(3):399-408. [PubMed: 20184990]

Young CR, Aquilante JL, Solomon S, et al. Improving fruit and vegetable consumption among
low-income customers at farmers markets: Philly Food Bucks, Philadelphia, Pennsylvania, 2011.
Prev Chronic Dis. 2013; 10:E166. [PubMed: 24135390]

Lindsay S, Lambert J, Penn T, et al. Monetary matched incentives to encourage the purchase of
fresh fruits and vegetables at farmers markets in underserved communities. Prev Chronic Dis.
2013; 10:E188. [PubMed: 24229571]

Food Expenditures: Table 10 - Food Away from Home as a share of Food Expenditures. [http://
www.ers.usda.gov/data-products/food-expenditures.aspx#.U2aqflyPRg0]

Stewart, H.; Blisard, N.; Jolliffe, D. Let’s Eat Out: Americans Weigh Taste, Convenience, and
Nutrition. District of Columbia; 2006.

Walker RE, Keane CR, Burke JG. Disparities and access to healthy food in the United States: A
review of food deserts literature. Health Place. 2010; 16(5):876-84. [PubMed: 20462784]

Beaulac J, Kristjansson E, Cummins S. A systematic review of food deserts, 1966—-2007. Prev
Chronic Dis. 2009; 6(3):A105. [PubMed: 19527577]

Hawkes C. Identifying Innovative Interventions to Promote Healthy Eating Using Consumption-
Oriented Food Supply Chain Analysis. J Hunger Environ Nutr. 2009; 4(3-4):336-356. [PubMed:
23144674]

Novotny R, Vijayadeva V, Ramirez V, et al. Development and implementation of a food system
intervention to prevent childhood obesity in rural Hawai’i. Hawaii Med J. 2011; 70(7 Suppl 1):42—
6. [PubMed: 21886293]

Song H-J, Gittelsohn J, Kim M, et al. Korean American storeowners’ perceived barriers and
motivators for implementing a corner store-based program. Health Promot Pract. 2011; 12(3):472—
82. [PubMed: 20424001]

Bodor JN, Ulmer VM, Dunaway LF, et al. The rationale behind small food store interventions in
low-income urban neighborhoods: insights from New Orleans. J Nutr. 2010; 140(6):1185-8.
[PubMed: 20410086]

Bleich SN. Generating better evidence to engage local food outlets in obesity prevention research.
Prev Med (Baltim). 2013; 57(4):265-7.

Lee SH, Bleich S, Kim H, Gittelsohn J. Environmental intervention in carry-out restaurants
increases sales of healthy menu items in a low-income urban setting. Am J Heal Promot.
Sigurdsson V, Saevarsson H, Foxall G. Brand placement and consumer choice: an in-store
experiment. J Appl Behav Anal. 2009; 42(3):741-5. [PubMed: 20190939]

Rose D, Bodor JN, Hutchinson PL, Swalm CM. The importance of a multidimensional approach
for studying the links between food access and consumption. J Nutr. 2010; 140(6):1170-4.
[PubMed: 20410084]

Curr Obes Rep. Author manuscript; available in PMC 2015 December 01.


http://www.acf.hhs.gov/programs/ocs/resource/healthy-food-financing-initiative-0
http://www.acf.hhs.gov/programs/ocs/resource/healthy-food-financing-initiative-0
http://www.ers.usda.gov/data-products/food-expenditures.aspx#.U2aqflyPRg0
http://www.ers.usda.gov/data-products/food-expenditures.aspx#.U2aqflyPRg0

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Anderson Steeves et al.

57

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Page 12

. D’Angelo H, Suratkar S, Song H-J, et al. Access to food source and food source use are associated
with healthy and unhealthy food-purchasing behaviours among low-income African-American
adults in Baltimore City. Public Health Nutr. 2011; 14(9):1632-9. [PubMed: 21450140]

Seymour JD, Yaroch AL, Serdula M, et al. Impact of nutrition environmental interventions on
point-of-purchase behavior in adults: a review. Prev Med (Baltim). 2004; 39 (Suppl 2):S108-36.

Novak NL, Brownell KD. Role of policy and government in the obesity epidemic. Circulation.
2012; 126(19):2345-52. [PubMed: 23129701]

U.S. Department of Health and Human Services. The Surgeon General’s call to action to prevent
and decrease overweight and obesity. Rockville, MD: 2001.

Mello M. Legal and policy approaches to the obesity epidemic. Surg Obes Relat Dis. 2012; 8(5):
507-13. [PubMed: 22695172]

Silberfarb LO, Savre S, Geber G. An approach to assessing multicity implementation of healthful
food access policy, systems, and environmental changes. Prev Chronic Dis. 2014; 11:E64.
[PubMed: 24762528]

Mayo ML, Pitts SBJ, Chriqui JF. Associations between county and municipality zoning ordinances
and access to fruit and vegetable outlets in rural North Carolina, 2012. Prev Chronic Dis. 2013;
10(8):E203. [PubMed: 24309091]

Powell LM, Chriqui JF, Khan T, et al. Assessing the potential effectiveness of food and beverage
taxes and subsidies for improving public health: a systematic review of prices, demand and body
weight outcomes. Obes Rev. 2013; 14(2):110-28. [PubMed: 23174017]

Bedore M. The convening power of food as growth machine politics: A study of food
policymaking and partnership formation in Baltimore. Urban Stud.
201410.1177/0042098013516685

Baltimore Food Policy Initiative. [https://www.baltimorecity.gov/Government/
AgenciesDepartments/Planning/BaltimoreFoodPolicylInitiative.aspx]

Giang T, Karpyn A, Laurison HB, et al. Closing the grocery gap in underserved communities: the
creation of the Pennsylvania Fresh Food Financing Initiative. J Public Health Manag Pract. 14(3):
272-9. [PubMed: 18408552]

Park S, Choi BY, Wang Y, et al. School and neighborhood nutrition environment and their
association with students’ nutrition behaviors and weight status in Seoul, South Korea. J Adolesc
Health. 2013; 53(5):655-662. e12. [PubMed: 23891243]

Leite FHM, Oliveira MA, de Cremm EC, et al. Availability of processed foods in the perimeter of
public schools in urban areas. J Pediatr (Rio J). 2012; 88(4):328-34. [PubMed: 22914956]

Du W, Su C, Wang H, et al. Is density of neighbourhood restaurants associated with BMI in rural
Chinese adults? A longitudinal study from the China Health and Nutrition Survey. BMJ Open.
2014; 4(4):e004528.

Ho LS, Gittelsohn J, Rimal R, et al. An integrated multi-institutional diabetes prevention program
improves knowledge and healthy food acquisition in northwestern Ontario First Nations. Health
Educ Behav. 2008; 35(4):561-73. [PubMed: 18456866]

Gittelsohn J, Dyckman W, Frick KD, et al. A pilot food store intervention in the Republic of the
Marshall Islands. Pac Health Dialog. 2007; 14(2):43-53. [PubMed: 19588606]

Gittelsohn J, Vijayadeva V, Davison N, et al. A food store intervention trial improves caregiver
psychosocial factors and children’s dietary intake in Hawaii. Obesity (Silver Spring). 2010; 18
(Suppl 1):S84-90. [PubMed: 20107467]

Bustillos B, Sharkey JR, Anding J, Mclintosh A. Availability of more healthful food alternatives in
traditional, convenience, and nontraditional types of food stores in two rural Texas counties. J Am
Diet Assoc. 2009; 109(5):883-9. [PubMed: 19394475]

Sharkey JR, Dean WR, Nalty CC, Xu J. Convenience stores are the key food environment
influence on nutrients available from household food supplies in Texas Border Colonias. BMC
Public Health. 2013; 13:45. [PubMed: 23327426]

De Carvalho Cremm E, Marrocos Leite FH, de Abreu DSC, et al. Factors associated with
overweight in children living in the neighbourhoods of an urban area of Brazil. Public Health Nutr.
2012; 15(6):1056-64. [PubMed: 22030258]

Curr Obes Rep. Author manuscript; available in PMC 2015 December 01.


https://www.baltimorecity.gov/Government/AgenciesDepartments/Planning/BaltimoreFoodPolicyInitiative.aspx
https://www.baltimorecity.gov/Government/AgenciesDepartments/Planning/BaltimoreFoodPolicyInitiative.aspx

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Anderson Steeves et al.

77

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Page 13

. Vedovato G, Gittelsohn J, Trude A, et al. Community engagement process used to develop a food
store intervention for a low-income Brazilian urban area. FASEB J. 2014; 28:1019.

Hammond RA. Complex systems modeling for obesity research. Prev Chronic Dis. 2009;
6(3):A97. [PubMed: 19527598]

Cockrell Skinner A, Foster EM. Systems science and childhood obesity: a systematic review and
new directions. J Obes. 2013; 2013:129193. [PubMed: 23710344]

Yang Y, Diez-Roux AV. Using an agent-based model to simulate children’s active travel to school.
Int J Behav Nutr Phys Act. 2013; 10:67. [PubMed: 23705953]

Hammond RA, Ornstein JT. A model of social influence on body mass index. Ann N 'Y Acad Sci.
201410.1111/nyas.12344

Wang YC, McPherson K, Marsh T, et al. Health and economic burden of the projected obesity
trends in the USA and the UK. Lancet. 2011; 378(9793):815-25. [PubMed: 21872750]
Dennisuk, La; Coutinho, AJ.; Suratkar, S., et al. Food expenditures and food purchasing among
low-income, urban, African-American youth. Am J Prev Med. 2011; 40(6):625-8. [PubMed:
21565654]

Morland K, Wing S, Diez Roux A, Poole C. Neighborhood characteristics associated with the
location of food stores and food service places. Am J Prev Med. 2002; 22(1):23-9. [PubMed:
11777675]

Inagami S, Cohen DA, Finch BK, Asch SM. You are where you shop: grocery store locations,
weight, and neighborhoods. Am J Prev Med. 2006; 31(1):10-7. [PubMed: 16777537]

Gittelsohn J, Kumar MB. Preventing childhood obesity and diabetes: is it time to move out of the
school? Pediatr Diabetes. 2007; 8 (Suppl 9):55-69. [PubMed: 17991134]

Budd GM, Volpe SL. School-based obesity prevention: Research, challenges, and
recommendations. J Sch Health. 2006; 76(10):485-95. [PubMed: 17096821]

Gonzalez-Suarez C, Worley A, Grimmer-Somers K, Dones V. School-based interventions on
childhood obesity: a meta-analysis. Am J Prev Med. 2009; 37(5):418-27. [PubMed: 19840696]

Curr Obes Rep. Author manuscript; available in PMC 2015 December 01.



