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Abstract

Objective—Investments have been made to alter the food environment of neighbourhoods that 

have a disproportionate number of unhealthy food venues. Corner store conversions are one 

strategy to increase access to fruits and vegetables (F&V). Although the literature shows modest 

success, the effectiveness of these interventions remains equivocal. The present paper reports on 

the evaluation of Proyecto MercadoFRESCO, a corner store conversion intervention in two Latino 

communities.

Design—A repeated cross-sectional design was employed. Data were stratified by intervention 

arm and bivariate tests assessed changes over time. Logistic and multiple regression models with 

intervention arm, time and the interaction of intervention and time were conducted. Supplementary 

analyses account for clustering of patrons within stores and staggering of store conversions.

Setting—Three stores were converted and five stores served as comparisons in East Los Angeles 

and Boyle Heights, California, USA.

Subjects—Store patrons were interviewed before (n 550) and after (n 407) the intervention.

Results—Relative to patrons of comparison stores, patrons of intervention stores demonstrated 

more favourable perceptions of corner stores and increased purchasing of F&V during that store 

visit. Changes were not detected in store patronage, percentage of weekly dollars spent on food for 

F&V or daily consumption of F&V.

Conclusions—Consistent with some extant food environment literature, findings demonstrate 

limited effects. Investments should be made in multilevel, comprehensive interventions that target 

a variety retail food outlets rather than focusing on corner stores exclusively. Complementary 
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policies limiting the availability, affordability and marketing of energy-dense, nutrient-poor foods 

should also be pursued.

Keywords

Food swamps; Food environment; Healthy food availability; Hispanic Americans; Food policy

Low-income and minority neighbourhoods frequently have higher density of convenience 

stores(1) and fast-food establishments(2,3) and less access to supermarkets and grocery stores 

than majority-white and more affluent neighbourhoods(4–8). Access to and availability of 

healthy foods (including fresh fruits and vegetables (F&V)) and unhealthy foods 

(characterized as energy-dense foods high in sodium, salt and saturated fat) are associated 

with chronic health outcomes including obesity and diabetes(6,7). In an effort to reduce well-

documented disparities in weight-related health outcomes(9–12), public health practitioners 

and researchers have developed, implemented and tested a range of interventions (e.g. 

introducing new comprehensive grocery stores, energy (calorie) labelling, limiting new fast-

food establishments) aimed at improving the local food environment(13).

A popular strategy for improving the availability of affordable healthy food options in ‘food 

swamps’, areas with excess unhealthy food options (i.e. an abundance of fast-food 

restaurants and limited comprehensive supermarkets)(14,15), is the corner store conversion. 

Such efforts work with existing small corner stores that carry minimal fresh produce or other 

healthy foods and instead sell primarily alcohol, tobacco, soda, candy and snack foods, such 

as potato chips(16). In a prototypical corner store conversion, stores are able to stock 

additional healthy food items such as fresh produce and make aesthetic improvements (e.g. 

rearranging merchandise) to make healthy items more visible within the store(17).

There are several benefits to working with existing corner stores. First, the time and financial 

costs associated with opening a new store are avoided(18). Second, investing directly in local 

businesses and transforming them into healthy community assets may result in greater 

opportunities for community buy-in and long-term sustainability(17,18). And, as with public 

health efforts more generally, partnering with stores that have a long history of interacting 

with and understanding the food purchasing behaviours of community residents can also 

help to tailor corner store conversions to the tastes and preferences of store patrons(17,18).

There is an emerging body of research examining the effectiveness of corner store 

conversions for increasing the availability and purchasing of healthy foods, improving 

dietary practices, as well as reducing chronic disease burden in low-income and minority 

communities. A pair of systematic reviews has descriptively documented the value of this 

strategy. In 2012, Gittelsohn et al. reviewed sixteen small store studies in the USA and 

abroad, and determined that corner store conversions were mostly associated with improved 

availability of healthy foods and sales, purchasing and consumption of promoted items(19). 

A more recent review by Pinard et al. in 2016 highlighted five intervention studies in urban 

food environments that similarly documented positive outcomes(20). Although reviews of the 

interventions have suggested conversions to be an effective strategy, individual studies have 

had mixed findings, highlighting the heterogeneity in outcomes and approaches involved. 

For example, an intervention in North Carolina that aimed to promote sales of F&V in small 
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stores found increased availability of fresh and canned vegetables without corresponding 

improvements in availability of fruits(21). That study also found a marginally significant 

increase in consumption of F&V yet an unexpected decline in self-efficacy for consumption 

of additional F&V. Similarly, a large-scale intervention to increase the availability of 

healthier products in Philadelphia corner stores found no significant improvements in the 

nutritional content of purchases made in corner stores(22). An intervention to improve the 

visibility and quality of F&V in corner stores in a low-income urban area of Massachusetts 

found that sales of these items increased among participants of the Special Supplemental 

Nutrition Program for Women, Infants, and Children who shopped in intervention stores but 

not in control stores, yet increases in self-reported purchases of these items over time did not 

reach statistical significance(23). Methodological limitations of existing research such as 

short study time frames, small sample sizes, lack of comparison or control groups, and 

imprecise measures may have contributed to mixed findings(13,17).

In a recent study, we used community surveys to evaluate the impact of Proyecto 

MercadoFRESCO, an intervention that converted corner stores and conducted a community-

wide social marketing campaign on healthy eating in Boyle Heights and East Los Angeles, 

California, USA. That study utilized pre- and post-intervention household surveys in the 

neighbourhoods surrounding three intervention and five comparison stores to determine 

community residents’ perceptions of the food environment and corner stores, patronage of 

corner stores, food purchasing patterns and F&V consumption(24,25). Households were 

selected based on their proximity to the intervention and comparison stores and residents 

were interviewed regardless of whether the occupants shopped at the study stores. The aim 

of that study was to determine whether community-level changes could be achieved by 

improving the food environment through corner store conversions and narrowcast social 

marketing. Perceptions regarding food accessibility and corner stores improved over time 

among residents in both intervention and comparison communities, calling into question 

whether self-reported differences could be attributable to the intervention or instead were 

driven by contextual factors. The community surveys also did not yield evidence of 

significant improvement in store patronage, purchasing of F&V or consumption of F&V. 

The mixed findings were consistent with results from other studies(19,21,22). The community 

survey approach was innovative in that, to our knowledge, no previous corner store 

conversion study had measured community-level effects, but as was understood at the study 

design stage, such an approach leaves open the possibility that a corner store conversion 

could have meaningful effects on store patrons that might not be manifested in downstream 

effects in the community.

The current study builds on our previously reported community-level findings ascertained by 

household surveys by assessing the impact of the Proyecto Mercado-FRESCO intervention 

specifically among patrons of intervention and comparison stores using a separate patron 

survey. In particular, we examine perceptions about corner stores, store patronage, food 

purchasing patterns and F&V consumption pre- v. post-intervention. Patrons of converted 

stores are a key group to evaluate because it can reasonably be expected that the effects on 

perceptions and behaviours would be largest among these individuals. Furthermore, the 

effectiveness of corner store conversions has almost exclusively been evaluated with respect 

to patron outcomes, rather than community outcomes; therefore the findings we report here 
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can be directly compared with prior studies. Given the expanded focus in public health 

research on food environment interventions, as well as expanded public and private funding 

for corner store conversions(26), it is important to understand the extent to which this type of 

intervention is associated with measurable improvements in public health outcomes.

Methods

Community context

A detailed description of Proyecto MercadoFRESCO can be found elsewhere(24,25). The 

study was implemented in the neighbouring communities of East Los Angeles and Boyle 

Heights, California, USA. These neighbouring communities in Los Angeles County are 

majority Latino (97·1 and 95·4 %, respectively)(27,28) and have high rates of adult obesity 

(29·7 and 35·0 %, respectively)(29,30). Furthermore, both communities can be considered 

food swamps because they have a high density of fast-food and convenience stores in 

relation to healthier retailers such grocery or produce stores and farmers’ markets(31–33). 

Thus, these neighbourhoods were identified as areas where public health outcomes might 

benefit from intervention with food retailers.

Study design

With the help of a consultant to Proyecto MercadoFRESCO who had relevant experience 

converting corner stores, eight stores were identified as candidates for participation. Four 

stores were recruited to receive active intervention of a corner store conversion. Comparison 

stores were then identified that matched the intervention stores on salient characteristics. To 

limit the possibility of spillover effects (i.e. experimental contamination), comparison stores 

were located at least 1·6 km (1 mile) away and were separated by a major freeway from the 

intervention stores. The original project budget included $US 25 000 for each store 

conversion, excluding any expenses related to social marketing campaigns. Given constraints 

on project staff and community partner resources, store conversions were initiated one at a 

time at staggered time intervals. Stores were converted in autumn 2011, winter 2012 and 

winter 2013.

One proprietor at an active intervention site lost interest in participating soon after store 

conversion efforts were supposed to begin. In addition to serving as a cautionary example for 

practitioners planning store conversions, the anticipated impact on intent-to-treat analyses 

led to a decision to group results from that site with findings from the comparison stores in 

the analyses presented here.

Intervention

The intervention was informed by the social ecological theory. The theory suggests that 

there are multiple levels of influence on human behaviour and that health promotion 

interventions must not only change individuals but also change the social and physical 

environment in order to be successful(34). From mid-2011 to the end of 2015, we 

implemented a multicomponent food environment intervention. The first component was the 

conversion of neighbourhood corner stores to be healthy food outlets. This component 

operated at the community level of the social ecological theory. Storeowners worked with 
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project staff, community partners and local high school youth to renovate both the interior 

and exterior of their locations. Upgrades included making general repairs, installing new 

windows and adding security systems to improve the stores. The exterior of each store was 

painted a vibrant colour selected by the storeowner. The store interiors were modified with 

paint, installation of new refrigeration units to display newly available fresh F&V, and 

replacement of alcohol and tobacco marketing materials with social marketing materials 

encouraging the consumption of F&V. Additionally, store merchandise was reorganized so 

that healthy items, including newly available produce, were displayed near the entrance of 

the stores while unhealthy items, such as chips and soda, were moved to the back of the 

stores. Each store conversion took approximately 1 month to complete but was done on a 

staggered basis. Both intervention and comparison stores were regularly monitored for 

fidelity. In intervention stores, the study team monitored the availability and quality of fresh 

produce as well maintenance of social marketing materials promoting F&V consumption, 

while in comparison stores the team assessed whether any comparable improvements were 

made to stores or their merchandise. Storeowners also received training and technical 

assistance in purchasing and handling of merchandise as well as in improving business 

practices.

The second component of the intervention was community-wide social marketing and 

interactive educational campaigns led by local youth(35), which were implemented to create 

awareness that healthy foods were being made available in these stores, to increase store 

patronage among neighbourhood residents, to increase purchasing of newly available items 

at the corner stores and to increase consumption of F&V. These campaigns targeted residents 

who lived near and around converted corner stores. Social marketing and educational efforts 

began immediately prior to the grand reopening of each store and continued for the 

remainder of the intervention period. Thus, the social marketing and educational activities 

were longest for the first converted store and shortest for the last converted store. This 

component of the intervention operated at both the individual and interpersonal levels of the 

social ecological theory.

Sample

The present study employed a repeated cross-sectional design in which surveys were 

administered before and after the intervention. Data were collected from an intercept survey 

of patrons of study corner stores. These were surveys among persons exiting the stores and 

conducted in the immediate vicinity of the store. Prior to store conversion efforts, 

approximately eighty in-person intercept interviews were conducted at each of the 

intervention and comparison stores. Patron surveys were conducted at various times of the 

day (i.e. morning, afternoon, evening) and days of the week (i.e. weekdays and weekends). 

Patrons who resided within four blocks of the stores, had purchased food or beverages from 

the stores during that visit, and were at least 18 years old were eligible to participate. The 

interviews, conducted in either English or Spanish, took approximately 10 min to complete 

and respondents were given $US 5 vouchers to the stores as an incentive. Participating stores 

were reimbursed for each redeemed voucher.
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Baseline data were collected between August 2011 and December 2012. Six hundred and 

forty-two pre-intervention interviews were completed, corresponding to a response rate of 

65 % using the AAPOR-4 standard of the American Association for Public Opinion 

Research (AAPOR). The AAPOR-4 standard incorporates an estimate of the proportion of 

people who would be eligible among those with unknown eligibility, which was necessary 

because eligibility could not be determined for all patrons due to there being a limited 

number of interviewers. Given the staggered timelines of corner store conversions, the 

follow-up data were collected between August 2012 and December 2015. During this wave 

of data collection, intercept interviews were fielded at the three intervention stores and only 

three comparison stores, for a total of 482 completed interviews and an AAPOR-4 response 

rate of 65 %. The cooperation rate at both baseline and follow-up exceeded 90 % when 

calculated only using the number of completed surveys divided by the number of individuals 

for whom eligibility was determined.

Measures

Four outcome domains were used to assess the effectiveness of the intervention among 

patrons. First, perceptions of corner stores were measured using fifteen individual items 

representing major themes about corner stores identified during the formative stage of the 

study. Questions were developed by the research team and were pre-tested with twenty 

community residents to improve clarity and determine relevancy. Questions included items 

such as ‘corner stores sell a wide variety of fresh fruits’ and ‘the fresh vegetables sold at 

corner stores are of good quality’. Respondents were asked to indicate whether each 

statement was true. Responses indicating a positive perception of a corner store were coded 

as 1, while responses indicating a negative perception or ‘don’t know’ were coded as 0. 

These indicators were summed to produce a total score with a possible range of 0 to 15. 

Cronbach’s α for this measure was 0·80, indicating good internal consistency among the 

items.

The second outcome domain was patronage of the store. Patronage was measured with one 

question, ‘How often do you shop for food at this corner store?’, with five response options: 

‘more than once a day’, ‘once a day’, ‘a few times a week’, ‘a few times a month’ and ‘every 

once in a while’. This measure was collapsed into frequent patronage (i.e. ‘a few times a 

week’ or more) v. infrequent patronage (i.e. ‘a few times a month’ or ‘every once in a 

while’).

The third outcome domain, food purchasing, was assessed by asking participants to report 

the total number of dollars spent on food per week and, of that amount, how much was used 

to purchase canned, frozen or fresh F&V. The percentage of the total that was spent on F&V 

was then calculated by dividing the reported amount spent on produce by the reported total 

spent on all food per week. Additionally, F&V purchases during that store visit were 

measured with two questions, one asking what vegetables were purchased and the other 

asking what fruits were purchased during the visit. For each of these questions, the number 

of different varieties of fresh, frozen or canned fruits or vegetables purchased during the visit 

was recorded. The number of varieties of fruits and number of varieties of vegetables 

purchased were then summed to represent total F&V purchases.
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Finally, F&V consumption was measured using two questions adapted from the Townsend 

Food Behavior Checklist(36). Participants were asked how many servings of fruit they eat on 

a typical day and how many servings of vegetables they eat on a typical day. No additional 

instructions or clarifications were given to participants regarding serving sizes. The sum was 

used to reflect total daily F&V intake. To address the possibility of outlying values, a 

reported number of servings greater than 20 was coded as 20.

Available demographic measures included sex, age (in years), marital status (single, married/

with partner, separated/divorced/widowed), nativity status (US-born v. foreign-born), 

Mexican heritage (yes v. no), language of interview (English v. Spanish) and highest level of 

education (less than high school, high school/General Educational Development, associate 

degree, bachelor’s degree, graduate degree).

Statistical analyses

The statistical software package Stata version 14.0 was used to perform all statistical 

analyses. Results are presented in three parts. Descriptive summaries are presented for the 

sample of participants by intervention arm (intervention or comparison) and by time point 

(baseline or follow-up). Patron perceptions of corner stores are shown before and after 

corner store conversions. Data were stratified by intervention arm and χ2 tests were 

performed for the fifteen dichotomous perception variables by time point. Additionally, 

logistic regression models were used to assess the interaction between intervention arm and 

time. Overall perceptions of corner stores, store patronage and F&V purchasing and 

consumption are displayed for both intervention arms by time. Data were again stratified by 

intervention arm, and within each intervention arm independent-sample t tests were used to 

test for significant differences in the continuous summary perception score and the 

purchasing and consumption variables. The mean difference (follow-up – baseline) between 

intervention and comparison samples was tested using an F test on the interaction term of a 

linear regression. Significant differences in the dichotomous patronage variable by condition 

were evaluated with the same methods used on the dichotomous perception variables. 

Supplementary analyses repeated the aforementioned regressions but included store 

indicator variables to control for store effects and clustering. The results of these regression 

models are not shown, as they agreed with all tests of significance and saw only minor 

changes in regression coefficients and standard errors. Lastly, in order to account for 

potential differences in responses due to time of exposure to the converted corner stores, the 

number of days from the reopening of the corner store to the day of the follow-up interview 

was calculated for each individual in the intervention group. A three-way interaction 

between this time variable, treatment status and the indicator of follow-up was included in 

all regression models. The inclusion of this interaction term allows the treatment effect to 

vary by the duration of time that the intervention (i.e. corner store conversion and social 

marketing) was in place.

At each time point only those individuals with data for all variables of interest were analysed 

(baseline n 550; follow-up n 407). Comparability in demographic characteristics as well as 

the outcome measures between the full sample and the analytic sample was assessed. The 

only statistically significant differences between the two samples were in language of 
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interview and age. Specifically, a larger percentage of the analytic sample elected to have the 

survey administered in Spanish and they were slightly older (2·6 years) as compared with the 

full sample. However, no differences were detected in overall perceptions about corner 

stores, shopping at corner stores at least a few times per week, percentage of food dollars 

spent on F&V, number of F&V purchased at the store during this visit and servings of F&V 

consumed each day. Despite minor differences, the analytic sample seems to be 

representative of the larger sample. P values less than 0·05 were considered statistically 

significant.

Results

Descriptive characteristics

At baseline and at follow-up, a majority of participants were female, were 44 years old or 

younger, were married or with a partner, were foreign-born, were of Mexican heritage, had a 

high school education or less, and shopped at the corner store at least a few days per week 

(see Table 1). At baseline, a smaller percentage of participants from intervention stores 

indicated they were of Mexican heritage as compared with those from comparison stores. 

Similarly, there were differences in educational attainment across the intervention arms. At 

follow-up, the intervention and comparison groups differed in terms of education and 

frequency of shopping at the corner store.

Perceptions of corner stores

When stratified by intervention arm, there were statistically significant improvements over 

time for ten of the fifteen items measuring perceptions about corner stores among the 

intervention sample as compared with five of the fifteen items among the comparison 

sample (see Table 2). Specifically, after the corner store conversion, more participants in the 

intervention arm reported greater availability of a variety of fresh fruits (88·5 v. 48·5 %; P < 

0·001), fresh vegetables (91·8 v. 45·1 %; P < 0·001), frozen or canned fruits (68·3 v. 59·1 %; 

P < 0·05) and frozen or canned vegetables (66·3 v. 55·3 %; P < 0·05) at the corner store. 

There was also an increase in the perceived quality of fruits (88·9 v. 67·0 %; P < 0·001) and 

vegetables (96·2 v. 62·1 %; P < 0·001) available for sale at the store. Compared with 

baseline, more participants at follow-up indicated that healthy foods were available (94·7 v. 

75·8 %; P < 0·001) and that they could get information about healthy eating (76·0 v. 49·6 %; 

P < 0·001) at the corner store. Finally, there were improved perceptions regarding the 

cleanliness of the store (96·2 v. 88·3 %; P < 0·01) and perception that the store was not 

dangerous (98·1 v. 94·3 %; P < 0·05) following the store conversion.

Among the comparison sample there were significant improvements over time in terms of 

the availability of a variety of fresh vegetables (56·3 v. 45·1 %; P < 0·05), quality of fresh 

fruits (75·4 v. 62·2 %; P < 0·01), quality of fresh vegetables (66·3 v. 56·3 %; P < 0·05), 

perceived quality of customer service (98·5 v. 89·2 %; P < 0·001) and language concordance 

between staff and customers (94·0 v. 86·7 %; P < 0·05) at the corner store.

When testing for an interaction between intervention arm and time, results showed an 

overall pattern in favour of intervention stores with one exception. The changes in 
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perceptions were greater in intervention stores than comparison stores for the following 

characteristics: availability of a variety of fresh fruits, availability of a variety of fresh 

vegetables, quality of fresh fruit, quality of fresh vegetables, availability of healthy foods 

and ability to get information on healthy eating at the store. The one exception was in terms 

of customer service, where comparison stores improved more relative to intervention stores; 

however, at baseline 97·3 % of store patrons at intervention stores indicated that the stores 

had good customer service, suggesting a ceiling effect.

The fifteen individual items were summed to represent the number of positive perceptions of 

corner stores. Table 3 shows that over time overall positive perceptions of corner stores 

improved for both samples. Furthermore, the test of an intervention effect confirmed that 

patrons’ perceptions of intervention stores improved more relative to patrons’ perceptions of 

comparison stores.

Patronage

Among the intervention sample, the frequency of shopping at corner stores remained 

relatively consistent before and after the intervention. At both time points, the vast majority 

of participants reported being frequent shoppers (i.e. a few times a week or more) at an 

intervention store. Conversely, among the comparison store sample, the percentage of 

respondents who indicated they were frequent patrons of corner stores increased from 86·4 

to 94·5 % (P < 0·01). Additional tests found no evidence of an intervention effect, suggesting 

that there was not differential change over time for the two samples (see Table 3).

Purchasing

There were no appreciable differences observed over time for either the intervention or 

comparison sample in the percentage of dollars spent on F&V per week. At both time points 

both groups reported spending roughly a third of their weekly food budget on F&V. A test of 

an intervention effect was also non-significant (see Table 3).

Among the intervention store sample, the average number of F&V purchased during the 

most recent trip to the store increased from 0·2 to 0·5 (P < 0·001) from baseline to follow-up. 

No corresponding statistically significant differences were observed over time among 

patrons from comparison stores. Further analyses found that there was a significant 

interaction of time and treatment, suggesting the improvements seen in the intervention store 

sample were significantly greater than those in the comparison store sample (P < 0·001; see 

Table 3).

Fruit and vegetable consumption

The number of servings of F&V consumed each day showed no significant change between 

baseline and follow-up for both intervention arms. Participants reported consuming on 

average approximately 5 servings of F&V daily. No substantial intervention effect was 

found for consumption when testing for an interaction between time and intervention status 

(see Table 3).

Albert et al. Page 9

Public Health Nutr. Author manuscript; available in PMC 2017 August 18.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Exposure time

In order to test for an effect due to the staggered timeline associated with corner store 

conversions, we incorporated a time of exposure to the converted corner store variable (i.e. 

number of days between the corner store reopening to follow-up data collection) into our 

regression models (data not shown). The time of exposure interaction was significantly 

associated with only one of the fifteen individual items testing corner store perceptions. 

However, the coefficient associated with predicting ‘This store sells a wide variety of fresh 

fruits’ was very small and did not change the conclusion of the results. Additionally, the 

regression coefficients for the interactions were not significant in any of the regression 

models predicting overall perceptions of the corner stores, store patronage, food purchasing 

or F&V consumption.

Discussion

Public and private entities have made substantial investments over the past few years in 

corner store conversions and other efforts to improve both food deserts and food swamps. In 

2011 alone, the US federal government allocated $US 400 million to increase access to 

supermarkets and other healthy food options in food deserts(26) (‘food deserts’ being the 

term more commonly used than ‘food swamps’). The California FreshWorks Fund Initiative 

is a $US 260 million loan fund that seeks to bring grocery stores, ‘healthy’ corner stores and 

other healthy food retailers to food deserts(37). In Philadelphia, the Food Trust and the 

Philadelphia Department of Public Health teamed up to develop the Healthy Corner Store 

Initiative, a network of over 600 corner stores committed to selling healthy products(38). 

Despite the large financial and time investments of these environmental change 

interventions, there is little experimental or quasi-experimental evidence suggesting that this 

approach will yield substantial improvements in the healthfulness of diets or substantial 

reductions in obesity(17). Given the considerable resources dedicated to improving healthy 

food access, it is imperative to comprehensively assess both the impacts and costs of corner 

store conversions to understand the extent to which they should be considered an integral 

component of obesity reduction strategies going forward.

In the present study, we examined the effects on store patrons of a corner store conversion 

intervention in the predominantly Mexican-American neighbourhoods of East Los Angeles 

and Boyle Heights, California, USA. Relative to patrons of comparison stores, those who 

shopped at intervention stores demonstrated more favourable perceptions of corner stores 

and increased purchasing of F&V during that store visit, but we were not able to detect 

significant changes in overall purchasing or consumption of F&V. Our findings related to 

improved perceptions are squarely in line with other research regarding the psychosocial 

impacts of corner stores post-intervention(39–43).

As previously discussed, intervention studies have been somewhat equivocal with regard to 

the impact of corner store conversions on improving food purchasing and dietary 

practices(21,22,39–43). Although the statistically significant gain we detected in purchasing of 

F&V (from 0·2 to 0·5 items per visit) was noteworthy, the magnitude of the difference was 

still modest, a disappointing finding given that the intervention stores stocked very few or no 

F&V prior to the intervention. One potential explanation is that the modest amount of F&V 
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purchased in the stores may have displaced rather than supplemented produce purchased 

from other vendors. Although there was a sound basis for anticipating that intervention 

effects would be greater among store patrons than among neighbourhood residents 

independent of patronage, and although there was indeed stronger evidence of effects on 

food purchasing among store patrons than among neighbourhood residents, our present 

findings do not reverse the impression from our previous research using community 

surveys(25). Namely, we were not able to find a significant difference in overall consumption 

of F&V, suggesting that the intervention had little or no effect. However, findings must be 

interpreted in light of our study limitations.

In general, the findings from Proyecto MercadoFRESCO are consistent with the broader 

research literature regarding the impact of the food environment on improving disparities in 

chronic diseases, including type 2 diabetes, CVD and obesity. For well over a decade, 

researchers have combined data from health surveys with geographic information systems in 

efforts to understand whether spatial patterns in chronic diseases may reflect inequities in 

the food and physical activity environments. Many studies based on cross-sectional data 

have observed an association between features of the food environment and outcomes 

related to food purchasing, diet, obesity and other related outcomes (see e.g. Moore et 
al.(44)). Yet other studies have found little evidence to suggest that there is an association 

between key environmental factors such as distance from one’s home to food outlets and 

dietary behaviours or weight status(45,46). Cross-sectional research, however, cannot 

overcome the fundamental selection problem in neighbourhood research, which is that both 

households and food stores self-select into their neighbourhoods. For example, it is unclear 

whether residents in food swamps or food deserts eat fewer healthy foods because of lack of 

healthy food availability, whether stores in food swamps/deserts choose not to sell healthy 

foods because of lack of demand, or whether unhealthy eating and lack of healthy food 

options are both the consequence of a shared attribute (e.g. residents in food swamps/deserts 

lack the income to purchase healthy foods and healthy food vendors only select into 

neighbourhoods with high average household income). The much more limited longitudinal 

research on this topic has found more modest relationships between the food environment 

and health-related outcomes. A notable example is Boone-Heinonen et al. in 2011, who used 

15-year data from the Coronary Artery Risk Development in Young Adults study and found 

that supermarket availability was largely unrelated to diet quality and that the effects of 

access to smaller grocery or corner stores was equivocal. Increased access to fast-food 

establishments was associated with increased fast-food consumption but only among low-

income men(47). When considered in light of the larger food environment literature, which is 

still undetermined about the impact of the food environment on diet, the mixed findings of 

the present study and the overall corner store conversion literature may be less surprising.

Our study has limitations that should be acknowledged. First, because it relied on cross-

sectional data, causality cannot be inferred. Second, we lacked the resources to include a 24 

h dietary recall or food diary in the patron survey. Although it is common to assess F&V 

consumption using questions similar to the ones used herein, these types of questions are 

cognitively more taxing by requiring respondents to estimate typical consumption. 

Consequently, data that rely on these types of measures are systematically biased(13). Thus, 

our findings regarding the impact of the intervention on F&V consumption might be biased 
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towards the null. The study may have been improved by including a larger number of items 

that measure consumption of F&V as these foods are eaten alone and in combination with 

other items, making it more difficult to estimate the intake of this broad product category 

with only two questions(13). Third, our findings regarding F&V purchasing may similarly be 

biased if participants had a difficult time estimating the amount of money they spent on food 

per week and on F&V specifically. In contrast, because we also collected data on purchases 

immediately after patrons had selected and paid for their items, the food purchasing measure 

related to their current store visits can be expected to be fairly accurate. However, we did not 

assess the veracity of self-reported F&V purchases by reviewing receipts or looking in 

customer bags. Using an objective measure of purchasing such as store sales data may have 

strengthened our study. Unfortunately, the study stores were not able to reliably provide 

these data. Future efforts might consider providing stores with uniform cash registers that 

are able to accurately record this type of information. Another limitation of the Proyecto 

MercadoFRESCO study, and many other corner store conversion interventions, is that 

making healthy changes in one or only a few small corner stores may not be enough to 

‘move the dial’ in terms of the overall healthfulness of the food retail environment in food 

swamps/deserts. If this is the case, larger-scale studies that make smaller changes at a larger 

number of vendors (e.g. the Healthy Corner Store Initiative in Philadelphia) may prove more 

successful at improving dietary practices and related outcomes. Finally, it is also important 

to note that we cannot rule out contamination empirically; however, we believe it is unlikely 

because both the intervention and comparison areas are densely populated with corner 

stores.

In light of the evidence emerging from our work, we believe it is important to recognize that 

changing the dietary behaviours of communities will likely require more time and may 

require larger-scale environmental change interventions. Research is nascent, and at this 

time we do not know unequivocally what intervention, message or policy solution will lead 

to improved dietary behaviours and improved population health. We believe strategies 

should be more comprehensive and include multiple types of retail food outlets such as 

existing grocery stores, corner stores, restaurants, food trucks and push carts as a way of 

improving communities that are inundated with unhealthy options. We also believe it is 

necessary to shift the spotlight away from promoting consumption of healthier foods to 

decreasing consumption of unhealthy discretionary energy that comes from things like 

cookies, candy, salty snacks and sugar-sweetened beverages(48). Secular trends in dietary 

practices and obesity, particularly in low-income communities, can be expected to reflect 

concurrent changes in both the food environment and the availability and marketing of 

unhealthy energy-dense foods. Therefore, we also support efforts to implement more wide-

sweeping policy levers that could be used to limit the availability, affordability and 

marketing of unhealthy foods.
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Table 1

Characteristics of the Proyecto MercadoFRESCO patron sample (n 957), East Los Angeles and Boyle Heights, 

California, USA, mid-2011 to 2015

Baseline percentage Follow-up percentage

Characteristic Intervention (n 264) Comparison (n 286) Intervention (n 208) Comparison (n 199)

Sex

 Male 46·2 42·0 34·6 38·7

 Female 53·8 58·0 65·4 61·3

Age (years)

 18–30 36·4 36·0 29·8 33·7

 31–44 29·6 31·8 21·3 34·7

 45–64 28·0 27·3 32·2 29·2

 65 + 6·1 4·9 6·7 2·5

Marital status†

 Single 37·8 31·8 28·9 29·4

 Married/with partner 44·3 51·4 49·5 53·6

 Separated/divorced/widowed 17·9 16·8 21·6 17·0

Nativity

 US-born 40·5 35·7 35·6 44·2

 Foreign–born 59·5 64·3 64·4 55·8

Mexican heritage‡

 Yes 85·9 91·6* 93·6 92·8

 No 14·1 8·4 6·4 7·2

Language of interview

 English 46·6 42·3 43·8 48·7

 Spanish 53·4 57·7 56·3 51·3

Education

 Less than high school 45·8 47·9* 48·6 32·3*

 High school graduate or GED 37·5 43·4 41·3 56·3

 Associate degree 13·3 6·3 6·7 5·0

 Bachelor’s degree 1·9 2·5 2·9 5·5

 Graduate degree 1·5 0·0 0·5 0·5

How often do you shop at this store?

 More than once per day 24·6 32·9 27·9 39·2*

 Once per day 25·0 20·9 22·1 24·6

 A few times a week 34·1 32·5 38·5 30·7

 A few times a month 4·6 3·9 4·3 2·0

 Every once in a while 11·7 9·8 7·2 3·5

GED, General Educational Development.

Significant differences in categorical variables were tested between intervention and comparison using χ2 tests at both baseline and follow-up. 
Percentages may sum to greater than 100 due to rounding.

Public Health Nutr. Author manuscript; available in PMC 2017 August 18.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Albert et al. Page 17

*
P < 0·05.

†
Data were available only for 262 (99·2 %) of the baseline intervention group and 194 (97·5 %) of the follow-up comparison group due to missing 

data.

‡
Data were available only for 256 (97·0 %) of the baseline intervention group, 204 (98·1 %) of the follow-up intervention group and 194 (97·5 %) 

of the follow-up comparison group due to missing data.
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