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Abstract

Introduction

Many small-store intervention trials have been conducted in the United States and other countries to improve the food
environment and dietary behaviors associated with chronic disease risk. However, no systematic reviews of the methods and
outcomes of these trials have been published. The objective of this study was to identify small-store interventions and to
determine their impact on food availability, dietary behaviors, and psychosocial factors that influence chronic disease risk.

Methods

From May 2009 through September 2010, we used PubMed, web-based searches, and listservs to identify small-store
interventions that met the following criteria: 1) a focus on small food stores, 2) a completed impact evaluation, and 3) English-
written documentation (peer-reviewed articles or other trial documents). We initially identified 28 trials; 16 met inclusion
criteria and were used for analysis. We conducted interviews with project staff to obtain additional information. Reviewers
extracted and reported data in a table format to ensure comparability between data.

Results

Reviewed trials were implemented in rural and urban settings in 6 countries and primarily targeted low-income racial/ethnic
minority populations. Common intervention strategies included increasing the availability of healthier foods (particularly
produce), point-of-purchase promotions (shelf labels, posters), and community engagement. Less common strategies included
business training and nutrition education. We found significant effects for increased availability of healthy foods, improved sales
of healthy foods, and improved consumer knowledge and dietary behaviors.

Conclusion
Trial impact appeared to be linked to the increased provision of both healthy foods (supply) and health communications designed
to increase consumption (demand).

Introduction

Small food stores, which are common in low-income areas with a high proportion of racial/ethnic minorities (1-8), often have
limited healthy options (5-12) and are associated with overconsumption of high-fat, high-sugar foods (11-15) and high rates of
obesity and chronic disease (16-20). In recent years, public health practitioners have aimed to improve the food environment and
purchasing patterns in small food stores (21-24), yet studies summarizing these interventions and their effectiveness are lacking.

Our objective was to identify small-store intervention strategies that produce significant increases in healthy food access and
consumption. Specifically, we sought to present the design and evaluation components of each trial, to describe the process
indicators (reach, dose, and fidelity) and impact (at the store and consumer levels) associated with each intervention, and to
suggest potential next steps in research, practice, and policy.

Methods

Data sources

From May 2009 through September 2010, we searched the

peer-reviewed literature and “gray” literature. Only literature .
after 1990 was considered. Gray literature included Box. Search terms for systematic
review of small-store interventions
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newsletters, published (non—peer reviewed) articles, policy
briefs or reports, published trial materials, and conference
presentations. Using fixed search terms, we first conducted a
PubMed search of peer-reviewed literature to identify small-
store intervention trials designed to improve access to
healthy foods. We then posted requests on the Healthy
Corner Store Network (HCSN) listserv, conducted HCSN
website searches, reviewed the abstracts from nutrition and
food policy conferences, and consulted with colleagues. We
performed searches using the same methods and fixed
search terms every 6 months during the review period (Box).
We looked for trials conducted in the United States and
abroad.

Small stores were defined as having fewer than 10 employees
and less than 1,000 square feet of floor space. Corner stores
were urban small stores that were independently owned.
Convenience stores were small retailers that were part of
national or regional chains. Gas station stores were retail
stores for servicing motor vehicles that also carried a limited
selection of foods and beverages. Bodegas or tiendas were
Hispanic-owned small ethnic-food stores. Urban areas were
defined as census block groups with a total population of at
least 2,500 and an overall density of at least 500 people per
square mile. Rural areas were all territory outside urban
areas.

Trial selection
We initially identified 28 trials; 8 were drawn from PubMed.
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All identified food-store trials were reviewed for inclusion using the following criteria: 1) a focus on small food stores (although
other food sources such as supermarkets and restaurants could be part of the study), 2) a completed impact evaluation (eg, pre-
post assessment, use of a comparison group, exposure assessment), and 3) some form of written documentation (eg, peer-
reviewed journal article, newsletter, other published article, policy brief or report, published trial materials, or conference
presentation) that included a description of all implemented intervention and evaluation strategies and is written in English.

Sixteen trials met inclusion criteria.

To mitigate bias, we documented the search process and the decisions that were made for each trial document. Two primary
reviewers (P.G., M.R.), working independently, screened and selected trials. Each eligible trial was systematically appraised in
terms of study design, interventions, outcome measures, fidelity of the implementation of the interventions, and trial findings.
Disagreements were adjudicated by a secondary independent reviewer (J.G.).

Data extraction and analysis

The 2 primary reviewers independently extracted and analyzed data by carefully reviewing all documents. The secondary

reviewer developed the system of extracting data and coding variables. Variables, such as store type, were based on industry
definitions. The 2 primary reviewers conducted interrater reliability assessments to assure consistency in coding. The secondary
reviewer resolved discrepancies noted by the 2 primary reviewers and identified and adjudicated other discrepancies that might
affect reliability and analysis.

Primary reviewers were instructed to extract data for each variable and to organize data using a trial as the unit of analysis. The
data, which were summarized in 3 tables, were descriptive and comprehensive. These tables were submitted via e-mail to all trial
managers (n = 16) for review and revision. Six months later, 11 of the 16 trial managers participated in semistructured phone
interviews, which were designed to supplement and verify information on trial components, evaluations, and results. The
remaining 5 trial managers did not respond to our request for an interview or were no longer involved with the trial.

After the initial review and follow-up, we created categories and terminology to provide comparability between extracted data.
Primary reviewers extracted and reported data in accordance with this predetermined structure. The tables were modified
accordingly. The secondary reviewer confirmed data accuracy using initial review findings, e-mail correspondences, interview
transcripts, and extraction and reporting guidelines.

The analytic approach used to assess the trials was therefore based on the presence or absence of a standard set of quality criteria
(eg, randomization, use of control groups) and the report of impact at the store and consumer levels. Meta-analytic techniques
were not used, given the heterogeneity of outcome data, which did not permit the creation of summary estimates of impact.

Results

Of the 16 trials (25-62) that met the inclusion criteria, 8 trials (25-42) provided peer-reviewed published materials. We therefore
relied on gray literature for the remaining 8 evaluated trials (43-62).
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Target populations

Eleven trials focused on urban settings, and 5 focused on remote or rural populations. Four trials took place outside the United
States (Tables 1la-1c). All of the trials focused on low-income populations; most targeted racial/ethnic minority communities,
including African Americans (n = 7), Hispanics (n = 6), American Indians/First Nations (n = 2), Pacific Islanders (n = 2), and
Australian aboriginal peoples (n = 1).

Behavior change theory

Thirteen trials explicitly mentioned theoretical frameworks that guided their design. Projects such as Vida Sana Hoy y Mafana
(61,62), the Healthy Food Retailer Inititive (50-52), and Baltimore Healthy Stores (27,28) most frequently used social cognitive
theory (n =7) and social ecological theory (n = 4). Other trials used community-based participatory research, a unique theory-of-
change model, and environmental justice and sustainability models.

Primary goals

Nine trials articulated their primary goal as improving access to healthy foods or, in some trials, fruits and vegetables (n = 4).
Only 4 trials stated their primary goal as changing food purchasing and consumption patterns, but all 16 trials listed it as an
indirect goal. Two trials, Vida Sana Hoy y Mafiana (61,62) and Baltimore Healthy Stores (27,28), mentioned changing store-
owner attitudes as a primary goal. Three trials stated reducing risk for diet-related diseases as a long-term goal.

Types of small food stores participating

Corner stores were the most frequently mentioned small-store types (n = 12). Less frequently mentioned were convenience stores
(n = 3), bodegas/tiendas (n = 3), and liquor stores (n = 2). Examples of trials focusing on corner stores include the Live Well
Colorado Corner Store Initiative (46,47) and Steps to a Healthier New Orleans Corner Store Initiative (57-60).

Intervention strategies
Promoted foods

All 16 trials emphasized increased stocking of healthy foods, and 15 emphasized fresh produce promotion. Five trials focused
exclusively on promoting produce. The other 11 trials, such as the Healthy Food Retailer Initiative (50-52) and Live Well
Colorado Healthy Corner Store Initiative (46,47) also aimed to improve availability of other healthy foods, such as low-fat milk,
whole-grain breads, reduced-fat snack foods, and canned vegetables. Five trials, Marshall Islands Healthy Stores (34,35), Healthy
Foods Hawai'i (32), Apache Healthy Stores (25), Zhiwaapenewin Akino’maagewin (40-42), and Baltimore Healthy Stores
(27,28), introduced healthy foods in phases (eg, snacks and beverages). Two trials sought to reduce the availability of unhealthy
foods.

Health promotion and communication

Twelve trials used in-store signage (eg, shelf labels and posters) for point-of-purchase promotions. Seven trials, such as the
Scottish Grocers Federation Healthy Living Neighborhood Shop (33), used media outside of the stores. Zhiwaapenewin
Akino’maagewin (40-42) and Baltimore Healthy Stores (27,28) used educational flyers and promotional giveaways. Two trials,
Apache Healthy Stores (25) and Healthy Bodegas (43-45), also used diverse multilingual social marketing materials in
community venues (eg, newspapers). Three trials, including the Live Well Colorado Healthy Corner Store Initiative (46,47), used
coupons or vouchers to increase healthy food purchases, and 7 trials used cooking demonstrations or taste tests to introduce
unfamiliar healthy foods.

Community engagement

A common community engagement strategy (n = 8) was the use of stakeholder workshops to design and refine interventions. The
South Los Angeles Healthy Eating, Active Communities trial (48,49) used community meetings as a forum to bring store owners
and community members together to discuss intervention strategies (eg, store-front murals). The San Francisco Good Neighbors
Program (36-39) worked to build relationships between government offices and community organizations.

Store owner training

Five trials worked directly with store owners and staff to provide general health education and business training (eg, stocking and
handling fresh produce). Vida Sana Hoy y Mafiana (61,62) emphasized employee and manager capacity-building efforts.
Baltimore Healthy Stores (27,28) provided healthy food stocking and cultural guidelines for Korean American small-store
owners.

Structural modifications

Two trials worked to improve the small-store refrigeration system. One grocery store was stocked with a new energy-efficient
refrigerator and used green materials to improve the store infrastructure (55,56). Another monitored refrigeration systems to
ensure effective use (48,49). Three trials, including the Scottish Grocers Federation Healthy Living Neighborhood Shop project
(33) and Vida Sana Hoy y Mafiana (61,62), emphasized stocking and providing display stands to sell fresh produce. Four trials
moved unhealthy products to the back of the store and shifted healthier items closer to the point of purchase.

Pricing
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Six trials included intervention strategies to reduce the cost of foods or products related to food procurement at the consumer or
store level. Three trials, Baltimore Healthy Stores (27,28), Have a Heart Paisley (29-31), and Healthy Eating, Active Communities
(48,49) provided coupons or vouchers for consumer purchases. Healthy Foods Hawali'i (32) and Baltimore Healthy Stores
(27,28) provided cash incentives (ie, gift cards for use with their distributor or wholesaler) to store owners to purchase healthy
foods. One trial, Live Well Colorado (46,47), provided store loans for business expansion and structural changes that would
encourage the stocking and sale of healthy foods. Outback Stores (53,54) discounted healthy foods.

Evaluation strategies

All 16 trials included pre- to post-intervention evaluations (Tables 2a-2c). Only 6 trials included a comparison group. Five trials,
Apache Healthy Stores (25), Healthy Foods Hawai'i (32), Vida Sana Hoy y Mafiana (61,62), Zhiwaapenewin Akino’maagewin (4-
6), and Baltimore Healthy Stores (27,28), conducted randomized control trials, pre-post assessments, and exposure evaluations.
Three trials, Have a Heart Paisley (29-31), Healthy Living Neighborhood Shop (40,41), and Marshall Islands Healthy Stores
(34,35) assessed change using pre-post assessment and exposure evaluations. Seven trials, Healthy Bodegas (43-45), Live Well
Colorado (46,47), Healthy Eating, Active Communities (48,49), Healthy Food Retailer Initiative (50-52), Outback Stores (53-54),
Steps to a Healthier New Orleans (57-60), and the Good Neighbors Program (36-39), used pre-post assessment only. The
Romano’s Grocery Store Renovation (55,56) trial used a pre-post assessment and a policy analysis. Trials varied in terms of
dependent variables (eg, change in produce stocking vs change in low-fat milk sales) and summary measures (eg, the use of
means vs differences).

Process measures

Fifteen trials collected some form of process data, 14 of which collected both qualitative and quantitative data. Process data
focused on availability of promoted foods, the presence of planned signage and other intervention materials, and store
owner/manager engagement. The Zhiwaapenewin Akino’maagewin trial (40-42), Baltimore Healthy Stores trial (27,28), and
Healthy Bodegas trial (43-45) also conducted store owner interviews to understand barriers to stocking.

Store impact

Fifteen trials assessed changes in availability of healthy foods; all used pre-post assessments. Ten assessments focused
exclusively on perishable goods (produce, and, in 1 case, milk). Nine trials assessed impact on both food stocking and sales. Given
the lack of owner-recorded sales data, the Baltimore Healthy Stores trial (27,28) conducted weekly store-owner recall
evaluations. Eleven trials, including Baltimore Healthy Stores (27,28), also examined impact on the store owners’ and managers’
psychosocial variables, including food-related knowledge, intentions, and outcome expectations for stocking healthy foods.

Consumer psychosocial impact

Using pre-post assessments (n = 13), comparison group evaluations (n = 5), and exposure evaluations (n = 7), 14 trials (8 of
which used multiple methods) examined impact on consumer psychosocial characteristics. Of these, the most frequently assessed
outcomes were consumer food-related knowledge (n = 11), intentions (n = 9), and self-efficacy (n = 8). Less frequently assessed
were attitudes about stocking healthier foods (n = 3), perceived barriers to healthy food purchasing (n = 1), and outcome
expectations (n = 1).

Consumer behavioral impact

Food purchasing patterns (eg, frequency of purchase) were the most commonly assessed consumer behavioral change (n = 14).
Thirteen trials used pre-post evaluations to assess changes in purchasing behaviors, 5 of which used a comparison group. Eight
trials examined change in diet using pre-post assessments, 5 of which used a comparison group. A quantitative food frequency
questionnaire served as the primary tool for assessments for those trials. Four trials, including Vida Sana Hoy y Mafiana (61,62),
used surveys focused exclusively on intake of a subset of foods, such as produce.

Consumer health outcomes
Only 4 trials examined health outcomes, all of which focused exclusively on body mass index (BMI) change.

Food store trial findings
Process evaluation

Food stocking and in-store promotional materials were placed and maintained with moderate to high fidelity across all trials
(Tables 3a-3c).

Food availability

Overall availability of promoted foods increased in all of the trials, yet some trials varied in food availability, such as certain low-
fat snacks (eg, Baltimore Healthy Stores [27,28]). Trials did not report impact on the quantity of foods, but 5 trials that focused
on produce availability did report an increased number of varieties (Zhiwaapenewin Akino’maagewin trials [40-42], the Apache
Healthy Stores [25], Baltimore Healthy Stores [27,28], Steps to a Healthier New Orleans Corner Store Initiative [57-60], and
Romano’s Grocery Store Renovation [55,56]).

Food sales
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Significant increases in sales of promoted foods were reported among all trials that collected sales data (Apache Healthy Stores
[25], Baltimore Healthy Stores [27,28], the Good Neighbors Program [36-39], Scottish Grocers Federation Healthy Living
Neighborhood Shop [33], and Have a Heart Paisley [29-31]). Trials that measured produce sales observed 25% to 50% increases.
Postintervention maintenance data were measured by only 1 trial, Baltimore Healthy Stores (27,28), which demonstrated
increases in stocking and sales of promoted foods 6 months post-intervention.

Consumer psychosocial impact

Consumer impact data were available (in both peer-reviewed and gray literature) for 10 trials. For 7 trials, consistent increases in
food and health-related knowledge were observed; each of these trials included comparison groups. Other findings, which varied
by trial, included increased recognition of the availability of healthy foods (Romano’s Grocery Store Renovation [55,56]) and
increased intention to buy healthy foods (Healthy Eating, Active Communities [48,49]). Except for 1 trial, none reported
significant changes in self-efficacy.

Consumer behavioral impact

Of the 10 trials that reported impact on consumer purchasing and consumption behaviors, 9 observed significantly increased
purchasing frequency of at least 1 promoted food. Seven of the 10 trials reported increased purchasing, by weight, of promoted
foods, including fruits and vegetables, low-fat milk, high-fiber cereals, and water.

Obesity impact

No significant changes in BMI were reported by the 4 trials that assessed this outcome.

Discussion

Our findings indicate consistent improvements across most of the trials in the availability and sale of healthy foods, the purchase
and consumption of those foods, and consumer knowledge. Most of the trials that showed positive impact used multipronged
strategies (food provision, infrastructure, and health communication) designed to improve both access to healthy foods (supply)
and consumption of those foods (demand), thus demonstrating the need for combined environmental and behavioral approaches
in small-store interventions.

Several studies have demonstrated that price reductions, through discounts, coupons, vouchers, and loans, can positively affect
consumer demand for and consumption of healthy foods (22,63,64). Although all of the trials presented in this review sought to
increase access to healthy foods by improving availability, only 6 sought to increase access by providing cost-related incentives.
Research on increasing consumer demand for healthy foods by manipulating price is needed.

Limiting the availability of unhealthy food should also be considered. Four trials implicitly sought to discourage consumption by
moving those products to the back of the store and shifting healthier items closer to the point of purchase. Only 2 aimed to reduce
the availability of unhealthy foods. Three trials provided business training, which aimed to reduce profit loss associated with
stocking and structural changes and was associated with improved healthy food availability. A combination of modifications to
reduce unhealthy food stocking and consumption and training to reduce profit loss risks should be included in future trials and
may be a sustainable policy-level approach. These modifications could be achieved through future mandates or licensing
requirements for healthy food stocking.

Our systematic review indicated several deficiencies in small-store trials. Most trials assessed impact on store stocking of healthy
foods, but many trials failed to consider sales data, and few examined impact on consumer outcomes, such as diet and health. No
retail food-store trials have shown impact on health outcomes, such as obesity. The ability to influence health outcomes will
require a more systematic evidenced-based approach to modifying the food environment, greater use of randomized controlled
trials to evaluate program effectiveness (23), and publication in peer-reviewed literature to communicate findings.

Finally, efforts should be made to translate current small-store intervention findings into policy. Policies aimed at increasing
healthy food availability have the potential to sustain improved nutrition among low-income populations (22-23). Such policies
may need to account for increased food stamp or trial restrictions associated pwith the Special Supplemental Nutrition Program
for Women, Infants, and Children (65), zoning or licensing mandates (66), economic incentives (coupons, produce coolers, tax
breaks) (63,64), improved store facade or layout (63,64), and incentivized partnerships between producers, manufacturers, and
distributors. Long-term multisectoral and multiagency efforts could address economic development in low-income areas with
low food availability and high rates of obesity and chronic disease.

This systematic review has several limitations. Our findings are more descriptive than definitive. Because the trials varied widely,
we did not conduct a meta-analysis with summary estimates, which would have provided a more comprehensive and precise
statement of findings. We did not require that trials included in our review publish data in peer-reviewed journals. Although our
conclusions were drawn largely from peer-reviewed literature, we found support for them in the gray literature, which we
included in this study because of the dearth of information on small-store interventions in peer-reviewed literature. As a result,
our analysis lacks information on assessment tools, and our impact analysis lacks summary estimates, P values, and data on
consumer psychosocial and behavioral changes, and we cannot assess the relative impact of different intervention strategies.
Consistent and comparable evaluation data are lacking for 2 reasons: 1) the field is new and emerging, and 2) many assessed
trials were funded by small nonprofit organizations without the resources to publish in academic journals. These limitations
underscore the need for standardized evaluation methods for and peer-reviewed articles on small-store interventions.
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We provide the first systematic review of small-store interventions as a potential approach for addressing the obesity and diet-
related chronic disease epidemics in the United States and internationally. Many of the findings presented are derived from gray
literature, which may challenge their credibility. Nevertheless, the weight of the evidence supports the use of this approach to
improve small-store stocks and sales of healthy foods, consumer psychosocial factors, and food purchasing and consumption
behaviors. Further research is needed to determine the best combination of interventions for small-store trials.

Acknowledgments

This review was supported by a Commissioned Analysis grant from the Robert Wood Johnson Foundation’s Healthy Eating
Research program and by an Innovation Grant from the Johns Hopkins University Center for a Livable Future.

Author Information

Corresponding Author: Joel Gittelsohn, PhD, Professor, International Health, Johns Hopkins Bloomberg School of Public
Health, 615 N Wolfe St, Room W2041, Baltimore, MD 21205. Telephone: 410-955-0196. E-mail: jgittels@jhsph.edu.

Author Affiliations: Megan Rowan, Preety Gadhoke, Johns Hopkins Bloomberg School of Public Health, Baltimore, Maryland.

References
1. Galvez MP, Morland K, Raines C, Kobil J, Siskind J, Godbold J, Brenner B. Race and food store availability in an inner-
city neighbourhood. & Public Health Nutr 2008;11(6):624-31.
2. 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.
3. Smoyer-Tomic KE, Spence JC, Raine KD, Amrhein C, Cameron N, Yasenovskiy V, et al. The association between
neighborhood socioeconomic status and exposure to supermarkets and fast food outlets. & Health Place 2008;14(4):740-
54,
4. Raja S, MaC, Yadav P. Beyond food deserts: measuring and mapping racial disparities in neighborhood food
environments. J Plan Educ Res 2008;27(4):469-82.
5. Donkin AJ, Dowler EA, Stevenson SJ, Turner SA. Mapping access to food in a deprived area: the development of price and
availability indices. & Public Health Nutr 2000;3(1):31-8.
6. Liese AD, Weis KE, Pluto D, Smith E, Lawson A. Food store types, availability, and cost of foods in a rural environment. &2
J Am Diet Assoc 2007;107(11):1916-23.
7. Gittelsohn J, Franceschini MC, Rasooly I, Ries A, Ho L, Pavlovich W, et al. Understanding the food environment in a low-
income urban setting: implications for food store interventions. J Hunger Envr Nutr 2007;2(2/3):33-50.
8. Franco M, Diez Roux AV, Glass TA, Caballero B, Brancati FL. Neighborhood characteristics and availability of healthy
foods in Baltimore. & Am J Prev Med 2008;35(6):561-7.
9. Laska MN, Borradaile KE, Tester J, Foster GD, Gittelsohn J. Healthy food availability in small urban food stores: a
comparison of four US cities. & Public Health Nutr 2010;13(7):1031-5.
10. Cummins S, Smith DM, Taylor M, Dawson J, Marshall D, Sparks L, et al. Variations in fresh fruit and vegetable quality by
store type, urban-rural setting and neighbourhood deprivation in Scotland. & Public Health Nutr 2009;12(11):2044-50.
11. Bodor JN, Rose D, Farley TA, Swalm C, Scott SK. Neighbourhood fruit and vegetable availability and consumption: the
role of small food stores in an urban environment. & Public Health Nutr 2008;11(4):413-20.
12.  Zenk SN, Schulz AJ, Hollis-Neely T, Campbell RT, Holmes N, Watkins G, et al. Fruit and vegetable intake in African
Americans: income and store characteristics. & Am J Prev Med 2005;29(1):1-9.
13. Glanz K, Basil M, Maibach E, Goldberg J, Snyder D. Why Americans eat what they do: taste, nutrition, cost, convenience,
and weight control concerns as influences on food consumption. &8 J Am Diet Assoc 1998;98(10):1118-26.
14. Beydoun MA, Wang Y. How do socio-economic status, perceived economic barriers and nutritional benefits affect quality
of dietary intake among US adults? & Eur J Clin Nutr 2008;62(3):303-13.
15. Drewnowski A. Obesity and the food environment: dietary energy density and diet costs. & Am J Prev Med 2004;27(3
Suppl):154-62.
16. Wang Y, Beydoun MA. The obesity epidemic in the United States — gender, age, socioeconomic, racial/ethnic, and
geographic characteristics: a systematic review and meta-regression analysis. ¢ Epidemiol Rev 2007;29:6-28.
17. Mary Gallaghar Research and Consulting. Examining the impact of food deserts on public health in Chicago. Chicago (IL):
LaSalle Bank; 2008.
18. Powell LM, Auld MC, Chaloupka FJ, O’'Malley PM, Johnston LD. Associations between access to food stores and
adolescent body mass index. ¢ Am J Prev Med 2007;33(4 Suppl):S301-7.
19. Gibson DM. The neighborhood food environment and adult weight status: estimates from longitudinal data. & Am J
Public Health 2011;101(1):71-8.
20. Morland K, Diez Roux A, Wing S. Supermarkets, other food stores, and obesity: the atherosclerosis risk in communities

study. & Am J Prev Med 2006;30(4):333-9.



CDC - Preventing Chronic Disease: Volume 9, 2012: 11 0015 Page 7 of 15

21.

22.

23.

24.

25.

26.

27.

28.

20.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

Story M, Kaphingst KM, Robinson-O’Brien R, Glanz K. Creating healthy food and eating environments: policy and
environmental approaches. & Annu Rev Public Health 2008;29:253-72.

Glanz K, Yaroch AL. Strategies for increasing fruit and vegetable intake in grocery stores and communities: policy, pricing,
and environmental change. & Prev Med 2004;39(Suppl 2):S75-80.

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

Sloane DC, Diamant AL, Lewis LB, Yancey AK, Flynn G, Nascimento LM, et al. Improving the nutritional resource
environment for healthy living through community-based participatory research. & J Gen Intern Med 2003;18(7):568-75.
Curran S, Gittelsohn J, Anliker J, Ethelbah B, Blake K, Sharma S, Caballero B. Process evaluation of a store-based
environmental obesity intervention on two American Indian reservations. & Health Educ Res 2005;20(6):719-29.

Song HJ, Gittelsohn J, Kim M, Suratkar S, Sharma S and Anliker J. 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.

Gittelsohn J, Song HJ, Suratkar S, Kumar MB, Henry EG, Sharma S, et al. An urban food store intervention positively
impacts food-related psychosocial variables and food behaviors. & Health Educ Behav 2010;37(3):390-402.

Gittelsohn J, Suratkar S, Song HJ, Sacher S, Rajan R, Rasooly IR, et al. Process evaluation of Baltimore Healthy Stores: a
pilot health intervention program with supermarkets and corner stores in Baltimore City. & Health Promot Pract 2010;11
(5):723-32.

Blamey A. Delivering on expectation? Have a Heart Paisley’s progress against initial plans. Interim report. Glasgow (GB):
Health Promotion Policy Unity, University of Glasgow; 2003.

Blamey A, Ayana M, Lawson L, Mackinnon J, Paterson I, Judge K. The independent evaluation of Have a Heart Paisley: a
national health demonstration project. Glascow (GB): Public Health and Health Policy, University of Glasgow; 2005.
NHS Scotland. Routes to Health: case studies of two community-run mobile food shops. NHS Community Food and
Health; 2005. http://www.communityfoodandhealth.org.uk/fileuploads/routestohelth-7748.pdf/. Accessed June 19,
2010.

Gittelsohn J, Vijayadeva V, Davison N, Ramirez V, Cheung LW, Murphy S, Novotny R. A food store intervention trial
improves caregiver psychosocial factors and children’s dietary intake in Hawaii. & Obesity 2010;18(Suppl 1):584-90.
HealthyLiving Neighborhood Shops Project: a report on the success of marketing healthy options in convenience stores in
Scotland. NHS Health Scotland; 2007. http://www.healthscotland.com/documents/1738.aspx. Accessed March 16, 2010.
Gittelsohn J, Dyckman W, Frick KD, Boggs MK, Haberle H, Alfred J, et al. A pilot food store intervention is associated
with improved health knowledge, food purchasing and preparation behaviors in the Republic of the Marshall Islands. &
Pac Health Dialog 2007;14(2):43-53.

Gittelsohn J, Dyckman W, Tan ML, Boggs MK, Frick KD, Alfred J, et al. Development and implementation of a food store-
based intervention to improve diet in the Republic of the Marshall Islands. &7 Health Promot Pract 2006;7(4):396-405.
Model program — Good Neighbor Program. PolicyOptions.org; 2009.
http://policyoptions.pbworks.com/w/page/17513205/Model%20Program%?20-%20Good%20Neighbor%20Program.
Accessed May 12, 2010.

Good Neighbor Program. Literacy for Environmental Justice, Inc. http://www.lejyouth.org/programs/food.html/.
Accessed May 12, 2010.

From liquor to produce: converting a neighborhood store. Public Health Law and Policy; 2009.
http://www.phlpnet.org/healthy-planning/podcast/liquor-produce-converting/. Accessed May 12, 2010.

Bolen E, Hecht K. Neighborhood groceries: new access to healthy foods in low-income communities. California Food
Policy Advocates; 2003. http://pdfcast.org/pdf/page-1-neighborhood-groceries-new-access-to-healthy-food-in-low-
income-communities. Accessed November 23, 2011.

Ho LS, Gittelsohn J, Rimal R, Treuth MS, Sharma S, Rosecrans A, Harris SB. 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.

Ho LS, Gittelsohn J, Harris SB, Ford E. Development of an integrated diabetes prevention program with First Nations in
Canada. & Health Promot Int 2006;21(2):88-97.

Rosecrans AM, Gittelsohn J, Ho LS, Harris SB, Nagshbandi M, Sharma S. Process evaluation of a multi-institutional
community-based program for diabetes prevention among First Nations. &7 Health Educ Res 2008;23(2):272-86.
Healthy Bodegas Initiative. New York City Department of Health and Mental Hygiene Physical Activity and Nutrition
Program. http://www.nyc.gov/html/ceo/downloads/pdf/BH_PRR.pdf. Accessed June 2, 2010.

Food policy: healthy bodegas. New York City Center for Economic Opportunity. CEO Program and Policies.
http://www.nyc.gov/html/ceo/html/programs/bodegas.shtml. Accessed June 2, 2010.

Gross C. Creating healthy bodegas. Gotham Gazette; 2008. http://nyccah.org/files/Healthy%20Bodegas-Gotham%
20Gazette.pdf. Accessed Jun 2, 2010.

Community initiatives progress report. Live Well Colorado; 2009.



CDC - Preventing Chronic Disease: Volume 9, 2012: 11 0015 Page 8 of 15

47.

48.

49.

50.

51

52.

53.
54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

http://www.livewellcolorado.org/assets/pdf/community-initiatives/LiveWell2009Report.pdf. Accessed February 6, 2010.
Healthy corner stores: the state of the movement 2009. Healthy Corner Stores Network; 2009.
http://healthycornerstores.org/wpcontent/uploads/resources/HealthyCornerStores-StateoftheMovement.pdf. Accessed
February 6, 2010.

HEAC (Healthy Eating Active Communities). Partnership for the Public’s Health.
http://www.healthyeatingactivecommunities.org/. Accessed May 18, 2010.

Samuels SE, Craypo L, Boyle M, Crawford PB, Yancey A, Flores G. The California Endowment’s Healthy Eating, Active
Communities program: a midpoint review. & Am J Public Health 2010;100(11):2114-23.

Strategies that work: real solutions to community food problems. Hartford Food Systems; 2008.
http://www.eatbettermovemore.org/sa/enact/neighborhood/documents/community.stores.eb.healthy_retailers08.pdf.
Accessed Feb 19, 2010.

Hartford Food Retailer Initiative. Hartford Food System, Inc. http://www.hartfordfood.org/Stores.htm. Accessed January
8, 2010.

Healthy Food Retailer Initiative. University of Connecticut Center for Public Health and Health Policy.
http://publichealth.uconn.edu/ch_hfri.php. Accessed January 12, 2010.

Outbackstores.com. Berrimah (AU): Outback Stores, Inc. http://www.outbackstores.com.au/. Accessed Mar 12, 2010.
Kirsty Nancarrow. Outback store improves community’s health. Australia Broadcasting Corporation; 2009.
http://www.abc.net.au/news/stories/2009/07/29/2639795.htm. Accessed April 3, 2010.

Morgan R. Evaluation of a corner store renovation and its ability to improve access to healthy food [dissertation].
Philadelphia (PA): Drexel University School of Public Health; 2008.

Local corner store goes triple green: Romanos Grocery takes advantage of green building, stocks more fruits and
vegetables and expands business. The Food Trust; 2007. http://www.thefoodtrust.org/php/press/pr.php?id=43.
Accessed May 16, 2010.

Bodor JN, Ulmer VM, Dunaway LF, Farley TA, Rose D. The rationale behind small food store interventions in low-income
urban neighborhoods: insights from New Orleans. & J Nutr 2010;140(6):1185-8.

The Corner Store Initiative. Steps to a Healthier LA New Orleans. http://www.stepsla.org/home2/section/3-153/the-
corner-store-initiative/. Accessed May 3, 2010.

Healthier food options are just around the corner: Steps to a Healthier New Orleans launches healthy food promotion
initiative with 13 local corner stores. Louisiana Public Health Institute; 2007. http://Iphi.org/home2/section/2-
158/announcement-archive/view/108/. Accessed March 11, 2010.

Case studies: promoting healthy and active lifestyles. Louisiana Public Health Institute; 2008.
http://Iphi.org/home2/section/105/case-studies/view/19/. Accessed March 11, 2010.

Institute of Medicine and National Research Council. The public health effects of food deserts: workshop summary.
Washington (DC): The National Academies Press; 2009.

Baquero B. A food-marketing and environmental change intervention to promote fruit and vegetable consumption among
Latinos through food stores: Vida Sana Hoy y Mafana. Proceedings of the 136th American Public Health Association
(APHA) Annual Meeting; October 2008; San Diego, California.

Healthy Bodegas Initiative. New York City Department of Mental Health and Hygiene.
http://www.nyc.gov/html/doh/html/cdp/cdp_pan_hbi.shtml. Accessed August 15, 2010.

Supermarket Campaign. The Food Trust. http://www.thefoodtrust.org/php/programs/super.market.campaign.php#1.
Accessed January 5, 2011.

Food and Nutrition Service, US Department of Agriculture. Special Supplemental Nutrition Program for Women, Infants,
and Children (WIC): miscellaneous vendor-related provisions. Final rule. Fed Regist 2008;73(79):21807-11.

Chen SE, Florax RJ. Zoning for health: the obesity epidemic and opportunities for local policy intervention. & J Nutr
2010;140(6):1181-4.

Tables

Table 1a. Description of Small-Store Intervention Trials 1-6 Return
Have a Heart Healthy Eating,
Apache Baltimore Paisley — Healthy Live Well Active
Intervention Healthy Healthy Stores Changing Bodegas (43- Colorado Communities
Components Stores (25) (27,28) Lifestyle (29-31) 45) (46,47) (48,49)
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Indian Low-income Hispanic American/
Low-income Hispanic Low-income

promotion
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Urban
Urban
Model/theory Social cognitive | Social cognitive | Social cognitive/ Social Social Theory of change
theory theory learning theory ecological ecological
model model
Goal Availability Availability Affordability Availability Availability Availability
Consumption Consumption Consumption Affordability Consumption Affordability
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Low-income Remote
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fidelity) fidelity)
Store impact Availability Availability Availability Availability Availability Availability
measures
Sales Sales Sales Sales Sales Sales
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(signage, shelf
labels,
coupons)
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behavioral
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Strategy 52) Hawai’i (32) (33) (34,35) (53,54)
Overall study Pre-post Pre-post assessment Pre-post assessment Pre-post assessment Pre-post
design assessment assessment
Comparison group Exposure assessment | Exposure assessment
Exposure assessment
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process interviews collected
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inventory Direct observation — inventory
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(reach, dose, fidelity) — | Process indicators (reach, dose, fidelity) —
interventionist logs (reach, dose, fidelity) interventionist logs
— project diary
Store impact Availability (% Availability Availability None collected Availability
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food) Sales Sales Sales
Psychosocial (outcome | Food quality Food quality
expectations,
intentions, self- Psychosocial
efficacy)
Consumer None collected Knowledge Knowledge Knowledge Knowledge
psychosocial
measures Self-efficacy Self-efficacy Self-efficacy Intentions
Intentions Intentions Intentions
Perceptions of cost,
convenience
Consumer None collected Purchasing Purchasing Purchasing Diet
behavioral
measures Diet Preparation
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Romano’s The Good
Grocery Store Steps to a Neighbors Zhiwaapenewin
Renovation Healthier New Program (36- | Vida Sana Hoyy | Akino’maagewin (40-
Strategy (55,56) Orleans (57-60) 39) Mafana (61,62) 42)
Overall study Pre-post Pre-post Pre-post Pre-post Pre-post assessment
design assessment assessment Assessment assessment
Comparison group —
Policy analysis Comparison group Comparison group | delayed intervention
— delayed
exposure intervention Exposure assessment
assessment
Exposure
assessment
Feasibility and In-Depth interviews | In-depth In-depth In-depth In-depth interviews
process interviews interviews interviews
measures Direct observation —
Direct observation | Process indicators | Direct inventory
— inventory (fidelity) observation-
inventory Process indicators —
interventionist/teacher logs
Process indicators
(reach, dose,
fidelity)
Store impact Availability Sales records Availability Availability Availability
measures from 2/20 stores
Sales Sales Sales
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Food quality Food quality Food quality
Marketing Store layout
Psychosocial
Consumer Attitude None collected Attitude Knowledge Knowledge
psychosocial
measures Self-efficacy Intentions
Intentions
Outcome
Expectations
Consumer Purchasing None collected Purchasing Purchasing Diet
behavioral
measures Diet Diet
Table 3a. Results of Small-Store Intervention Trials 1-6 Rem,.nj
Have a Heart
Paisley — Healthy Eating,
Apache Baltimore Changing Healthy Active
Healthy Healthy Stores | Lifestyle (29- Bodegas Live Well Colorado Communities
Results Stores (25) (27,28) 31) (43-45) (46,47) (48,49)
Feasibility Store: High Interactive Coupons: high Owner Marketing/community | Shelf labeling
and process dose, high sessions: high reach, high education: promotion: high fidelity
reach, dose, high reach | dose, high fidelity
medium/high medium/high
fidelity Owner fidelity Signage:
education: high dose,
Community: medium/high Marketing: high | high fidelity
medium/high dose, dose, high
fidelity medium/high reach, high
fidelity fidelity
Individual: high
dose, high Availability/
reach marketing:
medium/high
fidelity
Store impact | Increased sales | Increased Increased Increased Increased sales Increased
(intervention vs | availability availability availability (produce) availability
comparison) (low-fat (produce)
Increased sales | Increased sales | dairy) Increased knowledge
(sustained 6- (correlated w/ (store owner) Improved
months post- coupons) Increased produce storage
intervention) sales (low- | Improved produce
Increased fat dairy) storage Increased
Increased Self- | coupon use customers
efficacy
Consumer Increased Increased Increased Not Not available Increased
psychosocial | knowledge intentions knowledge available knowledge
impact
Perceived Increased
benefits intentions
Consumer Increased Increased Increased Not Not available Increased
behavioral purchasing purchasing purchasing available purchasing
impact (correlated with | (frequency,
Increased shelf labels) volume, variety) Increased
consumption — consumption
promoted foods | Increased prep Increased
consumption
Decreased
consumption —
unhealthy
alternatives
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Healthy Food

process

dose, reach, and
fidelity

Individual and
store: high dose,

reach, and fidelity

delivery and reach
Shelf labeling/

fidelity

availability: high fidelity

Produce delivery: high

marketing/shelving: high

Retailer Healthy Living Marshall
Initiative (50- Healthy Foods Neighborhood Shop Islands Healthy | Outback Stores
Results 52) Hawai’i (32) (33) Stores (34,35) (53,54)
Feasibility and Not collected Overall: medium Produce quality, Overall: medium | Management

dose and reach,
high fidelity

compliance: high
fidelity

Recruitment of
indigenous
employees: high
fidelity

Store impact

Increased
availability:
produce

Decreased
availability:
unhealthy snacks

Not collected

(correlated with
marketing)

Increased sales: produce

Not collected

Increased
availability and
variety

Decreased prices

Increased turnover
and gross profit

consumption o water,

fiber

produce

Consumer Not available Increased Increased knowledge: Increased Not collected
psychosocial knowledge health benefits knowledge:

impact diabetes, label

reading

Consumer Not available Increased Increased purchasing: Increased Not collected
behavioral purchasing produce purchasing and

impact preparation

Increased Increased consumption:
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Results

Romano’s
Grocery Store
Renovation
(55,56)

Steps to a
Healthier New
Orleans (57-
60)

The Good Neighbors
Program (36-39)

Vida Sana Hoy y
Mafana (61,62)

Zhiwaapenewin
Akino’maagewin
(40-42)

Feasibility and
process

Not available

Marketing: high
fidelity and dose

Nutrition education,
cooking demonstration,
cookbook: high dose and
fidelity

Employee training:
medium to high
fidelity

Produce
Equipment:
medium to high

fidelity

Marketing: high
fidelity

Stocking: high
fidelity

Schools/store: medium
reach and fidelity

Community: high dose
and reach

Store impact

Increased
availability:
produce

Decreased prices

Increased
availability:
produce, fiber,
low-fat dairy

Increased sale: produce

Decreased sales:
alcohol/tobacco

Increased
availability:
produce (post-
intervention)

Decreased
availability:
produce (at follow-
up)

Not collected

Consumer
psychosocial

Increased
knowledge:

Not collected

Not available

Decreased self-
efficacy

Increased knowledge:
healthy food
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impact healthy food identification
identification
Consumer Increased Not collected Not available Increased Increased purchasing
behavioral purchasing consumption:
impact produce
Increased

consumption

Increased
consumers
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