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Over the last 6 years, a coordinated “healthy corner store” network has helped an
increasing number of local storeowners stock healthy, affordable foods in Camden, New
Jersey, a city with high rates of poverty and unemployment, and where most residents
have little or no access to large food retailers. The initiative’s funders and stakeholders
wanted to directly engage Camden residents in evaluating this effort to increase healthy
food access. In a departure from traditional survey- or focus group-based evaluations,
we used an evidence-based community-engaged citizen science research model (called
Our Voice) that has been deployed in a variety of neighborhood settings to assess how
different features of the built environment both affect community health and wellbeing,
and empower participants to create change. Employing the Our Voice model, partici-
pants documented neighborhood features in and around Camden corner stores through
geo-located photos and audio narratives. Eight adult participants who lived and/or
worked in a predefined neighborhood of Camden were recruited by convenience sam-
ple and visited two corner stores participating in the healthy corner store initiative (one
highly-engaged in the initiative and the other less-engaged), as well as an optional third
corner store of their choosing. Facilitators then helped participants use their collected
data (in total, 134 images and 96 audio recordings) to identify and prioritize issues as a
group, and brainstorm and advocate for potential solutions. Three priority themes were
selected by participants from the full theme list (n = 9) based on perceived importance
and feasibility: healthy product selection and display, store environment, and store out-
door appearance and cleanliness. Participants devised and presented a set of action
steps to community leaders, and stakeholders have begun to incorporate these ideas
into plans for the future of the healthy corner store network. Key elements of healthy
corner stores were identified as positive, and other priorities, such as improvements to
safety, exterior facades, and physical accessibility, may find common ground with other
community development initiatives in Camden. Ultimately, this pilot study demonstrated
the potential of citizen science to provide a systematic and data-driven process for public
health stakeholders to authentically engage community residents in program evaluation.

Keywords: citizen science, community engagement, food access, food deserts, healthy corner stores,
empowerment, program evaluation
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INTRODUCTION

Background/Rationale

Camden, New Jersey is a former industrial city of approximately
74,000 residents located directly across the Delaware River from
Philadelphia, Pennsylvania, and has struggled with extended peri-
ods of decline, high rates of poverty, and unemployment (for a map
of Camden, see Figure S1 in Supplementary Material) (1). Decades
of challenging economic conditions coupled with major shifts in
the food retailing industry have left most of Camden’s residents
with little or no access to large supermarkets. Though Camden is
largely considered to be a “food desert,” an array of approximately
120 smaller corner or convenience food stores are embedded in the
city’s neighborhoods, providing one possible avenue for improving
physical access to healthy foods (2). However, as previous research
has shown, these smaller retail formats typically lack healthy food
options, especially fresh fruits and vegetables, which are affordable,
high quality, and acceptable to local residents (3-5).

Over the last 6 years, a coordinated Camden Healthy Corner
Store Network has helped an increasing number of local
storeowners stock, market, and sell healthy, affordable foods
(6-8). This program is modeled, in part, on a similar and widely
emulated initiative in nearby Philadelphia, PA that also sought
to increase food access in urban neighborhoods by focusing on
existing small, neighborhood retailers that often lack fresh or
healthy food options (4). At the time of this study’s initiation in
2016, 35% of Camden’s 125 corner stores were participants in
the Healthy Corner Store Network (7). Participating retailers are
eligible for technical assistance and equipment, like refrigerators,
to carry fresh foods, as well as a range of marketing materials
that encourage healthier eating (e.g., “no sodium added canned
beans”) and moderation or avoidance of less-healthy options (e.g.,
high-sodium products) (6). Ten retailers in the Healthy Corner
Store Network are also part of a broader nutrition education
program that allows participating Camden residents to redeem
“Heart Bucks” vouchers for healthy foods at their stores. The
coordinators of this program, a food access advocacy nonprofit,
The Food Trust (TFT), were interested in engaging residents to
conduct a formative evaluation of current efforts and maximize
the potential for community benefit through the program (9).

Healthy Corner Store Evaluations

Evaluations of the Philadelphia healthy corner store initiative and
others like it in the United States and abroad have documented
significant positive changes in the availability of healthy food in
targeted neighborhoods, but have found limited evidence for these
interventions’ effect on individual-level purchasing or dietary
patterns (10-13). Most healthy corner store evaluations typically
feature audits of the in-store and surrounding environments,
though some also include perspectives of community residents
through shopper intercept surveys (14). These evaluations often
replicate best practices of measuring and monitoring the retail food
environment by employing validated surveys such as the Nutrition
Environment Measures Survey or follow international expert data
collection guidelines, such as those published by the International
Network for Food and Obesity/non-communicable diseases
Research, Monitoring and Action Support (10, 15, 16). While

critical for quantification of changes in the retail environment, these
tools inherently limit possible community input; when residents are
engaged to solicit their perspectives or opinions, they often respond
to predefined questions, or must recall previous experiences rather
than directly react to what is contextually before them.

Alternatively, customer focus groups or interviews provide
participants broader latitude to express their perceptions, and
some studies have also incorporated feedback from participating
store owners into their evaluations of healthy corner store pro-
grams (17). However, when interviews or focus groups take place
outside of the environment where food shopping takes place, in
contrast to more intensive methodologies such as walking- or
go-along interviewing (18, 19), more detailed observations of
reactions or responses are not possible.

Photovoice

Photovoice is one example of a participatory qualitative meth-
odology that has been used in public health evaluation research.
Previous studies have used Photovoice in participatory evalua-
tions of community-based obesity prevention programs, as well
as school-based gardening programs (20, 21). Additionally,
Photovoice projects have been used to examine public policy issues
or arenas for potential intervention. For instance, the Witnesses to
Hunger program uses Photovoice methods to engage low-income
participants in informing policymakers about the role of social wel-
fare in their lives, including the Supplemental Nutrition Assistance
Program (SNAP, formerly known as Food Stamps) (22). Other
Photovoice projects have documented food shopping trips among
low-income women in food deserts (23), environmental influences
on eating behaviors (24), as well as the daily experiences of home-
less individuals (25). Some studies have noted the potential use of
Photovoice as a participatory action tool, with potential advantages
to participants, even those with limited political power (26).

The community-engaged research model used in this study,
called Our Voice, extends the strengths of Photovoice and
other “citizen science” observational methods by introducing
a data-driven, solution-oriented process to generate positive
health-related changes in local environments (27). The Our Voice
model has been used previously to assess a variety of neighbor-
hood environment issues, including healthy food access among
seniors in the San Francisco Bay Area, and has been shown to
mobilize changes at individual and community levels (27, 28).
This investigation represents the first use of Our Voice as part of a
formative evaluation of a public health intervention.

The purpose of this pilot study was twofold: (1) document
Camden resident perceptions of the Camden Healthy Corner
Store NetworK’s efforts, as well as their ideas for the future and
(2) explore the viability of using the Our Voice citizen science
model for evaluating an existing food environment intervention.

METHODS

Participant Recruitment

As in other projects that use the Our Voice research model
[described in detail by King et al. (27)], the Stanford University
team used a train-the-trainer approach with TFT staff who were
already working on Camden initiatives. TFT staff then recruited
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and consented (via written consent form) adult participants by
convenience sample, identified corner stores to participate as
study sites, and scheduled and supervised participant engage-
ment. Interested individuals were eligible to participate if they
lived or worked in a specific North Camden neighborhood, were
at least 18 years old, could complete written forms in English or
Spanish, and were physically able to complete a walk of approxi-
mately 20 min. Following the first part of the study (neighborhood
walk), participants were offered a $25 gift card. Participants were
offered a second $25 gift card following the second part of the
study (Community Meeting 1). The Institutional Review Board at
Stanford University approved this study in August 2016.

Corner Store Assessment Walks

Upon arriving at their appointed time/location, participants were
trained (approximately 10 min) to use a mobile application, called
the Discovery Tool (loaded onto Samsung Galaxy electronic
tablets) to document corner store environmental features with
geo-referenced photographs and audio narratives (29). All par-
ticipants were asked to visit and assess two food retailers identi-
fied in advance by TFT staff. To be selected for consideration as
a store for visits, retailers had to be participating in the Camden
Healthy Corner Store Network and willing to allow participants
to use the DT app inside the store. TFT ultimately selected a store
(Store A) that was less involved in the Network than the other
store that was chosen (Store B). Participants also had an option
to assess a third store of their choosing.

Before they began their walk, participants were prompted to
capture elements of each store that either supported or hindered
their ability to lead healthy, active lives, and were also allowed to
determine the route taken in between stops at specified retailers.

Participant Survey

Following the neighborhood walk, participants returned their
electronic tablet and completed a 49-item paper survey consist-
ing of demographic and perceived environment questions as well
as information about food shopping preferences and behaviors.
Survey data were not shared with participants, but were later
aggregated by researchers to help understand the study popula-
tion within a broader context. Summary statistics were generated
for all quantitative survey measures. Five-item Likert scales were
collapsed to three items (e.g., “Strongly Agree” and “Agree” to
“Agree”; “Strongly Disagree” and “Disagree” to “Disagree”; and
“Neutral”) for summary tables.

Discovery Tool Data Preparation

After the corner store assessments were completed in mid-
September 2016, the Stanford University research team prepared
participant Microsoft Word documents with verbatim transcrip-
tions of each participant’s audio narratives paired with their
respective photographs. These “data packets” were shared with
TFT staff, who printed copies for participants.

Community Meeting 1: Theme Selection

and Prioritization
Approximately 2 weeks following their neighborhood assess-
ments, participants received their data packets from TFT staff in

Community Meeting 1, held in late September 2016. Researchers
asked participants to review their photos and audio transcripts,
and then facilitated a group discussion to identify a list of shared
themes/issues and select a subset of these themes as priorities.
Participants elected representatives to present their findings and
priorities in a subsequent meeting (Community Meeting 2),
and brainstormed possible stakeholders to invite to Community
Meeting 2. In preparation for Community Meeting 2, TFT staft
helped the participant representatives plan their presentations.

Community Meeting 2: Priority Theme
Presentation and Action Item
Development

The list of themes and priorities from Community Meeting 1
provided the foundation for Community Meeting 2, held in mid-
November 2016, where participants presented their findings to
community leaders and decision-makers, and agreed on action
items and responsible stakeholders to create changes in relation
to corner store access and environments.

RESULTS

Participant Characteristics

Eight participants who lived and/or worked in a predefined
Camden neighborhood were successfully recruited. Half of the
participants were female; five of eight were 18-25 years of age
and the remaining three were 26-40 years of age. In terms of
self-reported race/ethnicity, collected for comparison to broader
neighborhood demographics, three participants were Black,
three were Hispanic, and two were multiple races or did not
specify race. Half of participants had received SNAP benefits and
two had received Special Supplemental Nutrition Program for
Women, Infants and Children within the past year. Participants’
average household size was 5.5 people (including themselves).
Participants reported having one (n = 3) or no vehicles available
at home (n = 5). Nearly all of the participants (n = 7) attended
Community Meeting 1 that focused on participant data sharing
and group consensus-building, and three volunteered to present
their findings at Community Meeting 2.

Participant Food Shopping Perceptions

and Behaviors

All participants cited prices and item quality as important factors
in selecting a store for their household grocery shopping. More
than half of participants indicated that item selection (n = 7),
sales, coupons or price promotions (n = 6), or items for special
diets (e.g., low sodium, vegetarian, etc.) (n = 5) were also impor-
tant factors in choosing a store, while only two participants said
that prepared food items were important in their decision. Only
two participants agreed that finding fresh fruits and vegetables
in their neighborhood was easy, with the remainder disagreeing
(n = 4) or reporting neutral feelings (n = 2).

Most participants reported having visited both Store A (less
engaged in the Healthy Corner Store Initiative) and Store B (more
engaged in the Initiative) prior to completing the Discovery Tool
walks; half of participants had visited Store B within the last week,
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while most participants (n = 6) had not been to Store A within
the last month, and one had never been before. Of the seven
participants who visited an optional third store of their choos-
ing, three had visited the store the day before, four had visited
more than one week ago, and one had never visited prior to the
study. The top reasons for previously shopping at Store A were its
convenient location (n = 4) and product selection (n = 3). The top
reasons for shopping at Store B were fruit and vegetable offerings
(n =4) and product selection (n = 7) (see Figure 1). Participants
also reported that Store B seemed to encourage healthier choices
than Store A; five participants felt that Store B encouraged them
to make healthy choices, while only one participant reported the
same for Store A and the Other Store of their choosing.

Most participants said they would return to Store B (n = 6,
“Yes”; n =2, “Not Sure”; n = 0, “No”) and the Other Store of their
choosing (n = 6, “Yes”; n = 1, “Not Sure”; n = 0, “No”), while
half said the same about Store A (n = 4, “Yes”; n = 1, “Not Sure”;
n =3, “No”). In terms of their reasons for not wanting to return

to Store A, participants selected inconvenient location, disliking
the product selection, preference for other stores, and feeling
unsafe/uncomfortable. When asked which of the stores visited
on the walk might be incorporated into their daily lives/routines,
five participants selected Store B, no participants selected Store
A, two participants selected the additional store they visited, and
one participant said that none of the stores visited would meet
that criteria.

Participant Neighborhood Perceptions

Participants also reported their broader perceptions about the
civic, social, and built environments in their neighborhood (see
Table 1). On average, participants tended toward agreement
with statements about their ability to influence decisions that
affect their community, both individually (mean = 3.1 out of
5, SD = 1.4) and with other community members (mean = 3.9
out of 5, SD = 1.4), and the presence of people with connections
to others who can influence what happens in the community

What are the top two reasons you have previously shopped at this store? *

l Convenient Location

Prefer to Nearby Stores
Prices

‘ Customer Service

Prefer to Nearby Stores

Store A
Fruit/Veg. Offerings
Selection
Other
Convenient Location
Prices
Store B ‘ Customer Service

Fruit/Veg. Offerings

Selection

Convenient Location

Prices

Prefer to Nearby Stores

Other Stores

Customer Service

Fruit/Veg. Offerings

Selection

Other

0% 10%  20%  30%  40%

Percent of Participant Responses

FIGURE 1 | Factors for choosing a store for grocery shopping. *Some participants gave more than two reasons when responding to this question; thus, results are
presented as a percent of participant responses about Store A, Store B, and Other Stores.

50%  60%  70%  80%  90%  100%

TABLE 1 | Participant neighborhood and corner store perceptions, collected via self-administered paper survey, postwalk (September 2016).

Survey question Valid N Disagree Neutral Agree
¢ | can influence decisions that affect my community. 8 3 1 4
¢ By working together with others in my community, | can influence decisions that affect my community. 8 1 1 6
e People in my community have connections to people who can influence what happens in my community. 7 0 3 5
e |f there is a problem in my community, people who live here can get it solved. 8 3 4 1
e |t is easy to buy fresh fruits and vegetables in my neighborhood. 8 4 2 2
e Shopping at this store encourages me to make healthy choices.
o Store A 7 6 1 0
o Store B 8 1 2 5
o Other Store 6 4 1 1
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(mean = 3.9, SD = 0.9). Participants tended toward disagree-
ment regarding statements of residents’ collective ability to solve
community problems (mean = 2.6 out of 5, SD = 0.9) and the
ease of buying fresh fruits and vegetables in their neighborhood
(mean = 2.6 out of 5, SD = 1.7).

Discovery Tool Data Characteristics

In total, participants collected 134 images (mean = 16.8,
SD = 10.7) and recorded 96 audio narratives (mean = 12.0,
SD = 9.0) during their corner store assessments (see Figure 2, for
example, photographs from inside and outside of corner stores).
The majority of participants (n = 7) opted to visit a retailer of their
choosing in addition to Stores A and B, which added data from
four additional corner stores to the project.

Themes Identified and Prioritized
Citizen scientists identified key themes (n = 9) after reviewing
and synthesizing their collective photo and audio narrative tran-
scripts in the Community Meeting 1 (see Figure 3 and Table 2).
These included the following: healthy product selection, store
appearance and cleanliness, competition between stores, loitering
and safety, walkability, freshness of food, product displays, acces-
sibility for those with physical disabilities, and customer service.
After group discussion of all identified themes, the citizen
scientists selected the main themes (n = 3) to focus on based on
feasibility of creating change, importance to them, and potential
partners and resources. The three themes that emerged as the
most important and feasible to address were related to improv-
ing healthy product selection and display, in-store environment,

In-store environments

FIGURE 2 | Example photographs taken by citizen scientists with the discovery tool application in Camden, New Jersey (September 2016).
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FIGURE 3 | Photograph of theme clusters assembled during Community Meeting 1

in Camden, New Jersey (September 2016).

TABLE 2 | Themes identified by citizen scientists in Community Meeting
1 (September 2016) and action steps developed in Community Meeting 2
(November 2016).

Themes and Action steps Description
priorities (in
italics)
e Store Store owner Provide store owners with enhanced
competition training/connections  trainings on topics such as product
e Healthy product display techniques, produce
selection seasonality, merchandising, and
e Freshness of marketing strategies, and connect
food them to produce suppliers in the city
* Product displays Additional Provide store owners with more
e Store . )
equipment for store  equipment, such as baskets and
appearance and . .
. owners shelving to increase the amount of
cleanliness
” fresh produce offered and to create a
o Walkability . '
. more attractive display
e Accessibility
for people Environmental Explore partnerships to support
with physical improvements environmental improvements such as
disabilities facade upgrades, security cameras
e Loitering and installation for safety, energy audits,
safety and others
* Corner store Continued Continue to involve citizen scientists
culture engagement with the Camden Healthy Corner

between citizen
scientists and TFT

Store Network by sharing information
and inviting them to relevant
meetings

and a store’s outside appearance and cleanliness. These themes
and priorities were presented by three of the citizen scientists at
Community Meeting 2.

Action Steps Developed
Following the Community Meeting 2, citizen scientists and local
community stakeholders (including local community leaders, an

education advocate, funders, and others) identified several action
items that were used by TFT staff to adjust the strategic plan for
the following year of programming in Camden (see Table 2).
Key elements of the Camden Healthy Corner Store Network
were identified as positive, such as the provision of refrigeration
and display equipment, though participants were not generally
aware that these were part of an overarching citywide initiative.
Potential areas for improvement included storeowner training and
support. Other themes and priorities extended beyond “healthy”
programming, and included observations about business and com-
munity dynamics. Some priorities, such as improvements to safety,
exterior facades, or physical accessibility, may find common ground
with existing community development initiatives in Camden, such
as a broader Get Healthy Camden initiative (30). In the months
following Community Meeting 2, several action items developed
by the citizen scientists have been incorporated into planning docu-
ments for the future of the Camden Healthy Corner Store Network.
Additionally, citizen scientists have been invited to participate in
new programming in the community, such as local health fairs.

DISCUSSION

This pilot study allowed a group of Camden residents to critically
assess and reflect on the successes and opportunities for improve-
ment in a major community health promotion effort. Participants
contrasted their perceptions of two different participating healthy
corner stores as well as the neighborhood pedestrian environment
surrounding the stores, which is particularly relevant to corner
stores and individuals without private transportation options.
Additionally, the observation that participants were not generally
aware of the Camden Healthy Corner Store Network, though
they recognized many of its features as positive, may reveal a
need for new outreach opportunities between stakeholders and
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community residents. Though the possible long-term impacts of
this pilot investigation remain to be seen, the continuing dialog
between Our Voice researchers and TFT staff will allow the effec-
tiveness and sustainability of this type of community engagement
to be assessed in the future. The empowerment and activation
potential of community-engaged research models like Photovoice
and Our Voice also potentially enhance the prospect of continued
participant engagement (26, 27, 31).

With the proliferation of healthy food access programs in
underserved communities across the United States, it is impor-
tant to ensure that the means of providing physical access is
appropriate for the target population(s). It is often the case that
funders of community-based public health initiatives desire that
the perspectives of potential users or beneficiaries are included in
program designs (as in Camden’s Healthy Corner Store Network).
However, these data are often gathered through structured
methods that preclude deeper participant engagement. By using
a process that was derived from Photovoice methodologies, this
pilot study was able to collect objective and perceived information
about community members’ experiences with the corner store
intervention, and respond to calls among public health experts
for better community engagement in identifying and prioritizing
neighborhood environment issues (32, 33).

Researchers and practitioners have encouraged a broad
approach for the future of corner store interventions, including
improving healthy food availability, offering nutrition education
to store customers, and promoting healthy products (11, 34). This
pilot demonstrated the viability of directly including community
members in gathering and interpreting data to evaluate a corner
store program, and make recommendations for its future. In
Camden, the results of this study show how the Healthy Corner
Store Network is making a positive contribution to the everyday
lives of this participant population. Furthermore, it created oppor-
tunities to collaboratively modify existing healthy food access
programs in ways that better suit the needs of individuals living
in this low food access area and that value their local knowledge.

Limitations

This study has several limitations. First, as a pilot study, a small
convenience sample was used, both in terms of participants and
corner stores, potentially overlooking harder-to-reach popula-
tions and settings. The purposive selection of Stores A and B,
while pragmatic and necessary for a small pilot study, inherently
limited participants’ ability to comment on the broader healthy
corner store program; future assessments should consider hav-
ing participants evaluate additional, randomly selected stores.
Favorability bias may also have influenced participants’ neigh-
borhood assessments and survey responses. Future research in
Camden with a larger participant population over multiple time
points may help mitigate some of these challenges, and provide a
check on the validity of these findings.

Conclusion

This iteration of Our Voice research in healthy corner stores
describes a process for researchers and practitioners to formally
and directly incorporate relatively unfiltered community perspec-
tives into similar formative evaluations. This pilot study also dem-
onstrates an example of community engagement that empowers

participants to collect, analyze, and advocate with their own data,
expanding on traditional models of citizen science in a way that
is flexible, low-barrier, and action-oriented. Finally, as a multi-
sectoral collaboration between an academic research institution
(which provided assessment tools and processes), a nonprofit
organization (which manages the healthy corner store program
and implemented the assessment), and philanthropic partner
(which funds the healthy corner store program and which desired
additional community engagement), this study provides a unique
evaluation process that could be replicated in other healthy corner
store and similarly situated public health interventions.

ETHICS STATEMENT

This study was carried out in accordance with the recommenda-
tions of the Institutional Review Board at Stanford University
with written informed consent from all subjects. All subjects gave
written informed consent in accordance with the Declaration of
Helsinki. The protocol was approved by the Institutional Review
Board at Stanford University.

AUTHOR CONTRIBUTIONS

All authors contributed to the conceptualization of the research
questions and design. AR, FS, and TM recruited participants,
assisted with data collection, and facilitated participant meetings.
BC prepared the manuscript and figures. All authors reviewed
and provided comments on the manuscript.

ACKNOWLEDGMENTS

We would like to acknowledge the contributions of the eight
citizen scientists who participated in this study, as well as the
market owners who allowed their stores to be assessed. We would
also like to thank Kim Fortunato, JD, Bill McKinney, PhD, John
Weidman, MA, Nicole Rodriguez, MS, and Naina Ahuja, BS, for
their support and assistance during different phases of the project.
Finally, the partnerships that led to this research study were ini-
tially facilitated with the support of Michelle Hatzis, PhD and the
Google Food Lab.

FUNDING

The study was partially funded by a grant from the Campbell’s Soup
Foundation, which also provides funding for the Camden Healthy
Corner Store Network; the Foundation did not influence the study
design, analysis, interpretation or presentation of results. BC is also
supported by an NTH/NHLBI NRSA Grant (#T32 HL007034).

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at
https://www.frontiersin.org/articles/10.3389/fpubh.2018.00089/
full#supplementary-material.

FIGURE S1 | Map of Camden, New Jersey, highlighting the North Camden
neighborhood where the study took place [map generated in Leaflet (35); Map
tiles by Stamen Design CC BY 3.0; Map data© OpenStreetMap; Imagery from
GIS Research Group© University of Heidelberg].

Frontiers in Public Health | www.frontiersin.org

March 2018 | Volume 6 | Article 89


https://www.frontiersin.org/Public_Health
https://www.frontiersin.org/
https://www.frontiersin.org/Public_Health/archive
https://www.frontiersin.org/articles/10.3389/fpubh.2018.00089/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpubh.2018.00089/full#supplementary-material

Chrisinger et al.

Citizen Science in Corner Stores

REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. US. Census Bureau. QuickFacts: Camden City, New Jersey (2016). Available

from:  https://www.census.gov/quickfacts/fact/table/camdencitynewjersey/
PST045216 (accessed January 5, 2018).

Delaware Valley Regional Planning Commission. Cultivating Camden: The
Citys Food Economy Strategy. Philadelphia, PA: Delaware Valley Regional
Planning Commission (2015). Available from: https://www.dvrpc.org/
reports/15058.pdf (accessed January 4, 2018).

Caspi CE, Pelletier JE, Harnack L], Erickson DJ, Lenk K, Laska MN. Pricing of
staple foods at supermarkets versus small food stores. Int ] Environ Res Public
Health (2017) 14:915. doi:10.3390/ijerph14080915

Cavanaugh E, Mallya G, Brensinger C, Tierney A, Glanz K. Nutrition
environments in corner stores in Philadelphia. Prev Med (2013) 56:149-51.
doi:10.1016/j.ypmed.2012.12.007

Laska MN, Borradaile KE, Tester ], Foster GD, Gittelsohn J. Healthy food
availability in small urban food stores: a comparison of four US cities. Public
Health Nutr (2010) 13:1031-5. d0i:10.1017/51368980009992771

Ramos A, Weiss S, Manon M, Harries C. Supporting Healthy Corner Store
Development in New Jersey. Philadelphia, PA: The Food Trust (2015). Available
from: http://thefoodtrust.org/uploads/media_items/supporting-healthy-
corner-store-development-in-new-jersey-1.original.pdf (accessed March 13,
2017).

Fortunato K. Healthy Communities mid-year results: Progress in fostering a
Culture of Health in Camden, NJ. Campbell Soup Co (2016). Available from:
https://www.campbellsoupcompany.com/newsroom/news/2016/07/14/
rwijfpost/ (accessed February 18, 2017).

. Manon M, Ramos A. Increasing Healthy Food Access at Corner Stores: Current

Efforts in NJ. Philadelphia, PA: The Food Trust (2014). Available from: http://www.
cpe.rutgers.edu/healthycommunities/docs/2014/Manon-Miriam-Increasing-
Healthy-Food-Access-at-Corner-Stores.pdf (accessed February 17, 2017).

. Dehar M-A, Casswell S, Duignan P. Formative and process evaluation of health

promotion and disease prevention programs. Eval Rev (1993) 17:204-20.
doi:10.1177/0193841X9301700205

Cavanaugh E, Green S, Mallya G, Tierney A, Brensinger C, Glanz K. Changes
in food and beverage environments after an urban corner store intervention.
Prev Med (2014) 65:7-12. doi:10.1016/j.ypmed.2014.04.009

Gittelsohn J, Rowan M, Gadhoke P. Interventions in small food stores to change
the food environment, improve diet, and reduce risk of chronic disease. Prev
Chronic Dis (2012) 9:1-15. d0i:10.5888/pcd9.110015

Lawman HG, Vander Veur S, Mallya G, McCoy TA, Wojtanowski A, Colby L,
et al. Changes in quantity, spending, and nutritional characteristics of adult,
adolescent and child urban corner store purchases after an environmental
intervention. Prev Med (2015) 74:81-5. doi:10.1016/j.ypmed.2014.12.003
Martin KS, Havens E, Boyle KE, Matthews G, Schilling EA, Harel O, et al. If
you stock it, will they buy it? Healthy food availability and customer purchas-
ing behaviour within corner stores in Hartford, CT, USA. Public Health Nutr
(2012) 15:1973-8. doi:10.1017/S1368980011003387

Chrisinger B. Evaluating healthy corner stores: a survey of assessment tools
used in the San Francisco Bay Area, 2016. Prev Chronic Dis (2017) 14:E43.
doi:10.5888/pcd14.170002

Glanz K, Sallis JE, Saelens BE, Frank LD. Nutrition environment measures
survey in stores (NEMS-S): development and evaluation. Am ] Prev Med
(2007) 32:282-9. doi:10.1016/j.amepre.2006.12.019

Ni Mhurchu C, Vandevijvere S, Waterlander W, Thornton LE, Kelly B,
Cameron AJ, et al. Monitoring the availability of healthy and unhealthy foods
and non-alcoholic beverages in community and consumer retail food envi-
ronments globally. Obes Rev (2013) 14:108-19. doi:10.1111/0br.12080

Mayer VL, Young CR, Cannuscio CC, Karpyn A, Kounaves S, Strupp E, et al.
Perspectives of urban corner store owners and managers on community
health problems and solutions. Prev Chronic Dis (2016) 13:E144. doi:10.5888/
pcd13.160172

Chrisinger B. A mixed-method assessment of a new supermarket in a food
desert: contributions to everyday life and health. J Urban Health (2016)
93:425-37. d0i:10.1007/s11524-016-0055-8

Carpiano RM. Come take a walk with me: the “go-along” interview as a novel
method for studying the implications of place for health and well-being.
Health Place (2009) 15:263-72. d0i:10.1016/j.healthplace.2008.05.003

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Kramer L, Schwartz P, Cheadle A, Borton JE, Wright M, Chase C, et al.
Promoting policy and environmental change using photovoice in the Kaiser
permanente community health initiative. Health Promot Pract (2010)
11:332-9. doi:10.1177/1524839909341555

Sands C, Reed L, Harper K, Shar M. A photovoice participatory evaluation of
a school gardening program through the eyes of fifth graders. Pract Anthropol
(2009) 31:15-20. doi:10.17730/praa.31.4.a13w33753g12t4kn

Chilton M, Rabinowich ], Council C, Breaux J. Witnesses to hunger: participa-
tion through photovoice to ensure the right to food. Health Hum Rights (2009)
11:73-85. doi:10.2307/40285219

Valera P, Gallin ], Schuk D, Davis N. “Trying to eat healthy”: a photovoice
study about women’s access to healthy food in New York City. Affilia (2009)
24:300-14. doi:10.1177/0886109909337378

Belon AP, Nieuwendyk LM, Vallianatos H, Nykiforuk CIJ. Perceived commu-
nity environmental influences on eating behaviors: a photovoice analysis.
Soc Sci Med 1982 (2016) 171:18-29. doi:10.1016/j.socscimed.2016.11.004
Wang CC, Cash JL, Powers LS. Who knows the streets as well as the homeless?
Promoting personal and community action through photovoice. Health
Promot Pract (2000) 1:81-9. doi:10.1177/152483990000100113

Wang CC, Yi WK, Tao ZW, Carovano K. Photovoice as a participatory
health promotion strategy. Health Promot Int (1998) 13:75-86. d0i:10.1093/
heapro/13.1.75

King AC, Winter SJ, Sheats JL, Rosas LG, Buman MP, Salvo D, et al. Leveraging
citizen science and information technology for population physical activity
promotion. Transl JAm Coll Sports Med (2016) 1:30-44. doi:10.1249/
TJX.0000000000000003

Sheats JL, Winter SJ, Romero PP, King AC. FEAST: empowering community
residents to use technology to assess and advocate for healthy food environ-
ments. ] Urban Health (2017) 94:180-9. doi:10.1007/s11524-017-0141-6
Buman MP, Winter SJ, Sheats JL, Hekler EB, Otten JJ, Grieco LA, et al. The
Stanford healthy neighborhood discovery tool: a computerized tool to assess
active living environments. Am J Prev Med (2013) 44:e41-7. doi:10.1016/j.
amepre.2012.11.028

Get Healthy Camden. Get Healthy Camden’s Blueprint for Action. Camden,
New Jersey (2016). Available from: http://www.njhi.org/wp-content/
uploads/2016/10/Get-Healthy-Camden_NJHI-Blueprint_v2_FULL.pdf
(accessed February 23, 2018).

Winter SJ, Rosas LG, Romero PP, Sheats JL, Buman MP, Baker C, et al. Using
citizen scientists to gather, analyze, and disseminate information about
neighborhood features that affect active living. J Immigr Minor Health (2016)
18(5):1126-38. d0i:10.1007/s10903-015-0241-x

Freudenberg N, Tsui E. Evidence, power, and policy change in commu-
nity-based participatory research. Am ] Public Health (2013) 104:11-4.
doi:10.2105/AJPH.2013.301471

Gavin VR, Seeholzer EL, Leon JB, Chappelle SB, Sehgal AR. If we build it, we
will come: a model for community-led change to transform neighborhood
conditions to support healthy eating and active living. Am ] Public Health
(2015) 105:1072-7. d0i:10.2105/AJPH.2015.302599

Gittelsohn J, Laska MN, Karpyn A, Klingler K, Ayala GX. Lessons learned
from small store programs to increase healthy food access. Am ] Health Behav
(2014) 38:307-15. doi:10.5993/AJHB.38.2.16

Cheng J, Karambelkar B, Xie Y, Wickham H, Russell K, Johnson K, et al.
Leaflet: Create Interactive Web Maps with the JavaScript “Leaflet” Library
(2017). Available from: https://cran.r-project.org/web/packages/leaflet/index.
html (accessed January 8, 2018).

Conflict of Interest Statement: During the study and preparation of the manu-
script, AR, FS, and TM were employed by The Food Trust, and helped manage the
Camden Healthy Corner Store Initiative.

Copyright © 2018 Chrisinger, Ramos, Shaykis, Martinez, Banchoff, Winter and King.
This is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums
is permitted, provided the original author(s) and the copyright owner are credited
and that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

Frontiers in Public Health | www.frontiersin.org

March 2018 | Volume 6 | Article 89


https://www.frontiersin.org/Public_Health
https://www.frontiersin.org/
https://www.frontiersin.org/Public_Health/archive
https://www.census.gov/quickfacts/fact/table/camdencitynewjersey/PST045216
https://www.census.gov/quickfacts/fact/table/camdencitynewjersey/PST045216
https://www.dvrpc.org/reports/15058.pdf
https://www.dvrpc.org/reports/15058.pdf
https://doi.org/10.3390/ijerph14080915
https://doi.org/10.1016/j.ypmed.2012.12.007
https://doi.org/10.1017/S1368980009992771
https://thefoodtrust.org/uploads/media_items/supporting-healthy-corner-store-development-in-new-jersey-1.original.pdf
https://thefoodtrust.org/uploads/media_items/supporting-healthy-corner-store-development-in-new-jersey-1.original.pdf
https://www.campbellsoupcompany.com/newsroom/news/2016/07/14/rwjfpost/
https://www.campbellsoupcompany.com/newsroom/news/2016/07/14/rwjfpost/
https://www.cpe.rutgers.edu/healthycommunities/docs/2014/Manon-Miriam-Increasing-Healthy-Food-Access-at-Corner-Stores.pdf
https://www.cpe.rutgers.edu/healthycommunities/docs/2014/Manon-Miriam-Increasing-Healthy-Food-Access-at-Corner-Stores.pdf
https://www.cpe.rutgers.edu/healthycommunities/docs/2014/Manon-Miriam-Increasing-Healthy-Food-Access-at-Corner-Stores.pdf
https://doi.org/10.1177/0193841X9301700205
https://doi.org/10.1016/j.ypmed.2014.04.009
https://doi.org/10.5888/pcd9.110015
https://doi.org/10.1016/j.ypmed.2014.12.003
https://doi.org/10.1017/S1368980011003387
https://doi.org/10.5888/pcd14.170002
https://doi.org/10.1016/j.amepre.2006.12.019
https://doi.org/10.1111/obr.12080
https://doi.org/10.5888/pcd13.160172
https://doi.org/10.5888/pcd13.160172
https://doi.org/10.1007/s11524-016-0055-8
https://doi.org/10.1016/j.healthplace.2008.
05.003
https://doi.org/10.1177/1524839909341555
https://doi.org/10.17730/praa.31.4.a13w33753g12t4kn
https://doi.org/10.2307/40285219
https://doi.org/10.1177/0886109909337378
https://doi.org/10.1016/j.socscimed.2016.11.004
https://doi.org/10.1177/152483990000100113
https://doi.org/10.1093/heapro/13.1.75
https://doi.org/10.1093/heapro/13.1.75
https://doi.org/10.1249/TJX.0000000000000003
https://doi.org/10.1249/TJX.0000000000000003
https://doi.org/10.1007/s11524-017-0141-6
https://doi.org/10.1016/j.amepre.2012.11.028
https://doi.org/10.1016/j.amepre.2012.11.028
https://www.njhi.org/wp-content/uploads/2016/10/Get-Healthy-Camden_NJHI-Blueprint_v2_FULL.pdf
https://www.njhi.org/wp-content/uploads/2016/10/Get-Healthy-Camden_NJHI-Blueprint_v2_FULL.pdf
https://doi.org/10.1007/s10903-015-0241-x
https://doi.org/10.2105/AJPH.2013.301471
https://doi.org/10.2105/AJPH.2015.302599
https://doi.org/10.5993/AJHB.38.2.16
https://cran.r-project.org/web/packages/leaflet/index.html
https://cran.r-project.org/web/packages/leaflet/index.html
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

	Leveraging Citizen Science for Healthier Food Environments: A Pilot Study to Evaluate Corner Stores in Camden, New Jersey
	Introduction
	Background/Rationale
	Healthy Corner Store Evaluations
	Photovoice

	Methods
	Participant Recruitment
	Corner Store Assessment Walks
	Participant Survey
	Discovery Tool Data Preparation
	Community Meeting 1: Theme Selection and Prioritization
	Community Meeting 2: Priority Theme Presentation and Action Item Development

	Results
	Participant Characteristics
	Participant Food Shopping Perceptions and Behaviors
	Participant Neighborhood Perceptions
	Discovery Tool Data Characteristics
	Themes Identified and Prioritized
	Action Steps Developed

	Discussion
	Limitations
	Conclusion

	Ethics Statement
	Author Contributions
	Acknowledgments
	Funding
	Supplementary Material
	References


