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Abstract

Increasing attention has been given to the role of retail food environments in shaping dietary
behavior and obesity risk. Studies have generally shown an association between living in a
neighborhood with or in close proximity to certain types of food outlets and/or the availability of
healthy food options and better dietary quality, higher fruit/vegetable intakes, and a lower risk of
overweight, even after controlling for individual/family level characteristics. However, research in
this area has yielded mixed results, overall. Future research needs to identify consistent approaches
for defining and measuring food retail environments.
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Introduction

Obesity is associated with various adverse health outcomes including cardiovascular disease,
diabetes, and certain types of cancers [1-3]. Despite recent evidence showing that obesity
rates in the USA have stabilized, levels remain high [4]. Data from the most recent National
Health and Nutrition Examination Survey (NHANES) 2013-2014 indicate that
approximately 38 % of adults (over 20 years of age) and 17 % of youth (ages 2-19) are
obese [4]. Additionally, while the high prevalence of obesity has continued to be a major
public health issue in high income countries, increasing urbanization and westernization
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have contributed to the rising burden of obesity globally, with rates in low- and middle-
income countries continuing to climb [5].

Evidence suggests that macro-level and public policy efforts have the greatest potential to
lower the high prevalence of obesity worldwide [6, 7]. Although individual-level
interventions to improve dietary behaviors have remained a popular strategy for obesity
prevention and treatment, the vast scope of the problem underscores the importance of
identifying population-based approaches that modify the structural and environmental
contexts in which these behaviors occur [8]. Dramatic changes in the global food supply
over the last several decades have greatly contributed to creating retail food environments
that are more “obesogenic,” with high levels of availability and accessibility of ultra-
processed foods (“attractive, hyper-palatable, cheap, ready-to-consume food products” that
are generally energy-dense and high in fat, sugar, or salt) [9, 10]. In recent years,
considerable attention in the literature has been given to understanding how wide availability
of these types of food products within consumers’ local retail food environments (and
limited availability of more healthful food options) is associated with poor dietary intake, as
well as related health outcomes [11ee, 12¢]. A recent search using the keyword “retail food
environment” in PubMed yielded over 500 articles published in the last decade (2006—-2016)
compared to just 140 articles a decade before (1996-2005). A major focus of this work has
centered on understanding the relationship between neighborhood retail food environments,
including the types of foods and food outlets available, and dietary intake and/or weight
status at the individual level [13, 14]. Several studies have reported an association between
living in a neighborhood with or in close proximity to certain types of food outlets (such as
chain supermarkets) and better dietary quality, higher fruit and vegetable intakes, and a
lower risk of overweight, even after controlling for individual/family level characteristics
[13, 14]. Much of the research in this area has focused on the contribution of food retail
environments to racial/ethnic and socioeconomic disparities obesity specifically [15, 16]. As
compared to white and more affluent neighborhoods, minority and low-income
neighborhoods have been characterized as having limited availability of supermarkets, full-
service restaurants, and healthy food options and high availability of corner/convenience
stores, fast food establishments, and relatively inexpensive, highly palatable, energy-dense
foods [15-23].

This aim of this review is to provide an overview of the evidence examining the relationship
between retail food environments, dietary behaviors, and obesity risk. Additionally, we
review the efficacy of small- and large-scale food retail interventions to improve obesity and
related health outcomes particularly in communities that have traditionally been underserved
by healthy food retail.

Food Retail Environments and Dietary Behavior

Cummins and Macintyre (2006) propose two pathways in which food environments
influence dietary behavior: (1) access to foods for home consumption from supermarkets
and grocery stores, and (2) access to prepared food for home and out-of-home consumption
from “carry outs” and restaurants [24]. Although a number of food environment studies have
examined these pathways, research in this area has not yielded consistent results [12ee, 25—
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28]. Consequently, the mechanisms underlying relationships between food retail
environments and food consumption and overall diet quality remain unclear. Potential
explanations for inconsistent findings include differences in geographic context [29, 30],
study population [31-33], study design [34], and measurement [33, 35]. Most of evidence
considering retail food environments and dietary consumption has been cross-sectional,
using individual-level data to observe associations between food outlet availability and
dietary behaviors. Dietary outcomes commonly focus on specific food items such as fruit
and vegetable intake, fast food intake, and sweetened beverage consumption. While many
studies have shown that supermarket access is associated with increased diet quality [31, 36—
39], findings from this research has been mixed [29, 32, 34, 40-42]. Several studies have
found that supermarket access increases fruit and vegetable intake after adjusting for
socioeconomic status [31, 36—-39]. However, the strength of this relationship is often
modified by factors such as community racial composition, socioeconomic status, and
population density (i.e., urban vs. rural) [29, 33, 37]. A study using county level data found
that distance to large supermarkets was negatively associated with fruit and vegetable
consumption in metropolitan areas but not in non-metropolitan areas [36]. In contrast, Dean
et al. (2009) found that distance to supermarket or supercenter was not significant in shaping
fruit and vegetable consumption in urban settings, but was significant in rural populations
[29]. In a study targeting a predominately African American sample, perceived access to a
supermarket, defined as walking distances from an individuals’ residential address, was
strongly associated with increased fruit and vegetable intake [38]. These findings highlight
the need to examine residents’ perceptions and definition of access and how these
perceptions and definitions vary across different populations. Results from a number of
qualitative studies suggest that individuals’ perceptions of food access may deviate from
objective measures because they commonly consider factors beyond geographic proximity.
Freeman, Blake, and Liese (2013) found that food access was defined based on economic
access (e.g., household financing, store incentives), service delivery (e.g., foods sold, staff
and services), spatial-temporal access (e.g., boundaries of local food environment, travel
time), social access (e.g., culture, store relationships), and personal factors (e.g., health
status, food and nutrition knowledge) [43]. This discrepancy may partially explain null
findings in supermarket access and fruit and vegetable consumption in other studies.

Evidence suggests that fast food restaurant availability may have a greater impact on dietary
intake compared to access to supermarkets [32, 35, 40, 42, 44, 45]. Several studies have
observed a significant inverse association between fast food consumption and access to fast
food outlets [32, 40, 42]. Using 15 years of longitudinal data, Boone-Heinonen et al. found
that residing within 1 and 1-2.9 km of a fast food outlet was associated with a 0.13 and
0.34 % increase in fast food consumption frequency, respectively, among low-income men
[32].

Recent studies suggest that retail food environment may also impact dietary intake by
influencing food shopping behaviors such as food venue selection [41, 46, 47] and food
purchasing expenditures [48]. Cannuscio et al. observed that most people did not shop at the
supermarket closest to their home and often choose to shop at higher quality supermarkets
further away [46]. Aggarwal et al. (2014) confirmed these findings in their study examining
relationships between food retail environment and shopping behaviors in a sample of
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predominantly non-Hispanic Whites (82 %) with high transportation access (93 % owned =1
car). This study also found that high-cost supermarket shoppers had higher fruit and
vegetable intake compared to low-cost supermarket shoppers. The conclusion stated studies
on food environments need to focus beyond neighborhood geographic boundaries to capture
actual food shopping behaviors [47] such as venue selection. Gustafson et al. found residents
who chose to shop at farmers” markets at least once a week reported significantly higher
odds of fruit and vegetable consumption [41]. However the same study found that frequent
shopping at supermarkets increased odds of sugar-sweetened beverages consumption nearly
40 %. This latter association was not observed in supermarkets with high availability of
healthy foods. Other studies suggest that enroliment in food assistance programs, as well as
food insecurity may influence relationships between food retail environments and shopping
behavior. In a predominantly food insecure of Black (54 %) and Hispanic (40 %) adults,
Martin et al. (2012) found that for each additional type of fruits or vegetables available at the
store, the estimated odds of a customer purchasing fruits and vegetables increased by 12 and
15 %, respectively. Customers receiving the Supplemental Nutrition Assistance Program
(SNAP) were 1.7 times as likely to purchase fruit as those that did not receive SNAP.
However, greater availability of reduced-fat milk was not associated with customer’s
purchasing behavior [48].

Food Retail Environment and Obesity Risk

As with dietary behavior, the scientific literature examining relationships between retail food
environments and obesity risk has also increased exponentially in recent decades and been
the subject numerous systematic reviews (with the most recent review being conducted by
Cobb and colleagues in 2015) [12¢+, 49-60]. Authors typically hypothesize that greater
access to “healthy” food retailers (i.e., supermarkets, grocery stores, specialty food stores,
and full-service restaurants) and lower access to “unhealthy” food retailers (i.e., convenience
stores and fast food restaurants) are associated with reduced risk for obesity among
individuals [49, 54, 61-64]. Ahern and colleagues observed that availability of grocery
stores was associated with increased adult obesity prevalence in non-metro counties [49].
Ford and colleagues reported that presence of a supermarket within 1 mi of a participant’s
residence was associated with increased risk of obesity among women living in areas with a
moderate population density [55]. However, slightly more evidence exists supporting the
latter. Studies by Gregson, Ingami, and colleagues and Mehata and colleagues both observed
that access to fast food restaurants was associated with increased BMI [56, 65, 66].
Additionally, Morland and colleagues reported that the presence of convenience stores was
associated with higher obesity prevalence [62]. Despite the studies yielding statistically
significant results in the desired direction [51, 54, 56, 62, 65-68], a fair percentage of studies
observed null findings [52, 55, 57, 58, 69—-71]. Contrary to most findings, studies reporting
unexpected or negative results also exist in the literature [49, 50, 55, 57].

Nonetheless, the review by Cobb and colleagues concluded that overall study quality is poor
in this area of research, which suggests that methodological issues may explain the
ambiguous findings [12¢¢]. The vast majority of the studies conducted have employed a
cross-sectional study design [12ee, 49, 51, 54, 56, 62, 65-69]. Longitudinal studies in this
area have been limited [50, 52, 58, 63, 71]. Thus, the lack of experimental studies and

Curr Obes Rep. Author manuscript; available in PMC 2017 July 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Odoms-Young et al.

Page 5

longitudinal analyses make it difficult to assess underlying relationships between the food
environment and obesity. Also, a wide array of methods have been employed to measure
access to food retailers and overall healthiness of an area’s food environment (e.g., indices,
ratios, GIS-derived measures, ground-truthing, food-store auditing) [11e¢]. Studies suggest
that these inconsistencies between measurement approaches might yield different results
[68, 71]. For example, Shier and colleagues found that the relationship between child’s
residential retail food environment and BMI zscore varied based on the type of
measurement used (density of food outlets, ratios, and the Retail Food Environment Index)
[71].

Food Retail Environment Interventions

A number of intervention studies have examined the role of the food environment on obesity,
particularly in the last 5 years [72—74]. These studies have primarily centered on modifying
three types of food environments: corner stores, supermarkets, and fast food restaurants with
fewer focused on other types of outlets such as farmer markets. Evidence suggests that
super-market interventions may be helpful for reducing obesity, particularly in low-income
communities [62]. Intervention studies in supermarkets have evaluated relationships with
multiple outcomes including body mass index (BMI) specifically, and/or related dietary
behaviors, such as fruit and vegetable intake [75-79]. Despite interventions being
implemented across diverse populations and geographic areas, the majority of projects have
employed common strategies including in-store demos, signage and flyers promoting
healthy items, recipes, price discounts for healthy foods, and labeling of healthy foods [80].
Other studies have also featured employee training and community outreach [81]. We only
identified three studies that assessed the impact of a newly opened full-service grocery store
in a formerly under-served area. [75, 76, 78] All three studies looked at consumer awareness
of the store, as well as changes in shopping behavior after the store had been opened. While
a high percentage of residents reported knowing about the store, a smaller percentage
adopted the new store as their main grocery store. Furthermore, overall evidence suggests
that the addition of the new supermarket may significantly impact consumer purchasing
patterns. In two of the studies, changes in consumer behavior via self-report or point of
purchase sales data were also measured. Surkan and colleagues (2016) reported an increase
in sales of healthy promoted food items [81]. However, Cummins and colleagues (2014)
reported no statistically significant differences in fruit and vegetable purchasing, food
consumption, or self-reported BMI 6 months after the opening of the store [76].

In addition to large retailers, a number of studies have focused on improving healthy food
availability in corner, convenience, or small stores, with the majority of these being located
in low-income communities or communities of color. Studies show that predominantly
African American and low-income neighborhoods often have a high number of smaller,
“corner” stores compared to predominately white and higher income communities.
Extensive evidence has indicated that these stores frequently stock predominately high-
calorie, high fat, and sugar-containing products with limited or low quality fruits and
vegetables [82, 83]. Interventions were largely aimed at increasing healthy food availability,
purchase, and consumption [72, 74, 84-89]. Several of these studies reported results from
monitoring the process implemented by the corner stores and consumer perceptions of
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change in the store environment [72, 88]. Strategies included increased stocking of healthy
foods such as fresh fruits and vegetables, beans, lean meats, whole wheat bread and low-fat
dairy, increased promotion of healthy items, decreased promotion or moving of less healthy
items such as sugar-sweetened beverages, price discounts for healthy foods, grants for
refrigeration units, training of managers/owners on how to stock, market healthy foods,
social media, community, flyers, and signage [74, 84, 85, 87-89]. Four studies only reported
preliminary results and did not include information on individual/consumer behavior [72,
84, 85, 89]. Of the five studies that looked at change in consumer purchases post-
intervention, two studies found no change in purchases of healthy items, two studies found
an increase in healthy food purchases, and one study had mixed results [74, 87, 88, 90es].
Although several interventions have targeted smaller stores, few have examined the impact
of store changes on BMI. Of the two studies that measured BMI, neither found a significant
changes in BMI post-intervention, although Gittelsohn et al. reported a trend toward lower
BMI in the intervention group (p = 0.06) [82]. Consistent with findings from An [91],
evidence suggests that the strategies most frequently associated with changes in consumer
behavior associated with obesity are pricing discounts on healthier foods, with some support
for promotion strategies/labeling and nutrition education initiatives [91].

Multiple intervention studies have also examined relationship between restaurants and
obesity risk. The majority of these studies modified menus to add healthier items,
highlighted/promoted existing healthful items, minimized/removed less healthy items,
and/or provided price reductions on healthier menu items. [92-95] Specific strategies
implemented in restaurant interventions included promoting lower calorie meals and side
dishes, promoting items with lean meats and low-fat dairy, and reducing the marketing of
sugar-sweetened beverages, particularly on children’s menus [92-95]. Several of the
interventions also featured social-marketing and promotion campaigns such as signage on
tables/windows, flyers to the community, and/or social media pages or promotion. Point of
sales (POS) data and customer surveys were collected to measure changes in consumer
behavior; degree of implementation by the restaurants was also measured. Several of the
studies included only preliminary results; only one of the studies, Lee-Kwan et al., measured
sales receipts post-intervention; This study found that creating, promoting, and discounting
healthier menu items led to an increase in consumers purchasing these options [92].

Conclusion

Overall, evidence suggests that the retail food environment environment may, in fact, be
contributing to obesity risk at the individual level; however, it is possible that individual-
level health behaviors and attitudes may be dictating changes to the food landscape of US
communities. Cross-sectional studies do not permit researchers to distinguish between these
two pathways. Despite these methodological issues, some interesting insights have emerged
from the scientific literature on associations between retail food environment and obesity
that should affect the future of this research. First, there is the notion that retail food
environment may not be associated with obesity risk the same way in every population.
Although a study by Singleton and colleagues provided evidence that retail food
environment might explain some of the racial/ethnic and socioeconomic disparities in adult
obesity prevalence between US communities, relationships appear to vary between groups

Curr Obes Rep. Author manuscript; available in PMC 2017 July 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Odoms-Young et al.

Page 7

(e.9., adults vs. children, white vs. minority, low income vs. high income, rural vs. urban)
[11e¢]. For example, studies by Fiechtner and colleagues [54] and Zick and colleagues [59]
reported that neighborhood median household income significantly modified associations
between food environment features and obesity risk. Next, there is the belief that the
dynamics of an individual’s daily routine and diet-related behaviors should be examined.
Most studies on the impact of retail food environment on obesity examined only the features
study participants’ residential food environment (i.e., the area immediately surround the
home). Some studies have found that people often shop for food outside of their residential
neighborhoods [69]. Researchers are starting to take a targeted approach to data collection
by either measuring the food environment outside study participants’ neighborhood, or
asking each participant to list the food retailers in their cities they visit most. [70, 96]
Finally, there is the idea that food store-level factors should be considered analytically.
Measurement approaches such as indices, ratio measures, and G1S-derived measures do not
permit researchers to actually verify the price or healthiness of the food being sold at outlets.
Such verification often requires ground-truthing and food-store auditing. Studies by
Drewnowski and colleagues and Ghosh-Dastidar and colleagues both found that proximity
to a supermarket was associated with increased obesity risk; however, this association did
not persist after statistically adjusting for supermarket pricing level (i.e., the typical price of
staple food items being sold) [69, 70]. Future research on associations between retail food
environment and obesity should consider these concepts and other individual- and
environmental-level contextual factors that may be important to this relationship.

In summary, food retail environment may play an integral role in shaping obesity risk.
However, the nature of that relationship is not fully understood. Future studies should
include more longitudinal evidence to confirm directionality of the relationships identified
with cross-sectional approaches. Also, qualitative studies could be used in this area to
promote a deeper understanding of how availability translates to access across different
demographic populations. More comprehensive measures for diet quality, obesity, and
related outcomes should be applied (such as the Healthy Eating Index instead focusing on
specific food items). For example, to date, only a few studies have examined overall diet
quality [39, 40, 44, 97]. Lastly, while several intervention studies have recently been
published, more attention needs to be given to which combination of strategies are the most
effective and how these improvements to the food environment interacts with individual
factors to influence dietary behaviors and obesity risk.
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