HUNGRY FOR NUTRITION
BACKGROUND

METHODOLOGY

To conduct successful nutrition
interventions, it is useful to understand the mechanisms that
drive food choice in individuals
and communities. The USDA defines food deserts as
“neighborhoods that lack healthy food sources” (USDA
2017). According to studies, the combination of low physical
access to grocery stores and having a low income, can result
in unhealthy diets that may lead to obesity, heart diseases
and diabetes. In 2017, The Food Trust, a nonprofit dedicated
to increasing access to fresh, nutritious, and affordable food
across the country, conducted a study on food access in
Massachusetts. They found that 2.8 million residents of lowincome areas in the state that lack adequate access to grocery stores. Chelsea, Everett and Revere, three towns north
of Boston, were within the top five towns in the state with
poor access to grocery stores.

To better understand food access in these three towns, Reference USA (grocery stores and convenience stores) and
Mass GIS (farmer’s markets) data were used to generate
the Euclidian distances from every raster cell on the map to
each of the food sources. Mass GIS data was used to calculate distances for MBTA rapid transit and commuter rail
stops. These aforementioned distances were then reclassified and scored. The scoring system can be found in table 1.
See figures 4-8 for the resulting maps.

This project seeks to identify public schools in Revere, Chelsea, and Everett serving middle and high school aged students that might most benefit from nutrition interventions.
Children are impressionable and may be more likely to
change their behavior than adults. Children could also influence their parents’ food choices. In case funding is limited,
only public schools with middle and high school-aged students were evaluated. Public schools would be eligible for
any federal funding, and there are likely more food-insecure
children in public schools than private schools, where families have to pay tuition to enroll their children. In addition,
this age range may purchase food at nearby conveniences
stores on their own after school and on weekends, and may
have more say in what they eat than younger children.
Table 1: Scores for predicted impact of nutrition interventions based on population characteristics

Score (Impact)

Residents per 500m Neighborhood

Dollars

Population Density SNAP Participation

Median Household Income

Using GIS tools to locate schools that could benefit from
nutrition interventions

SPATIAL MECHANISM

High-density areas were identified using block group level
population estimate data from the 2016 American Community Survey. Areas with high SNAP participation were identified using the SNAP participation data. Focal densities were
found for these datasets to better visualize the distribution
of households in this region. After calculating the number
of residents per 100 square meters, the area of one raster
cell, the sum of the population within a 500m neighborhood of each location was generated. Similarly, a sum of
SNAP participants within a 500m neighborhood of each location was generated. See resulting maps in figures 1 and 2.
Block groups with a median household income of less than
$25,000 according to the 2016 ACS data, which is the poverty threshold for households of 4 in the U.S., were reclassified to score high for the impact nutrition interventions
would have in such areas (detailed distribution of scores
shown in table 2). See figure 3 for the resulting map.
The final suitability map (figure 9) represents the sum of all
of the aforementioned models, as found through map algebra. Due to the lack of a location that perfectly fits all of the
criteria, only three final scores were generated.

Table 2: Scores for food access based on proximity to or lack thereof for certain
sources of food and public transportation
Distance From (in meters)
Score (Food Convenience Stores Grocery Stores Farmer's Market

T Station

Commuter

High

6000 - 13000

80 - 150

< 25000

Critical

0 - 300

>1500

>1500

> 1500

> 1500

Medium

3000 - 6000

40 - 80

25000 - 50000

Poor

300 - 500

800-1500

800 - 1500

800 - 1500

800 - 1500

Low

1000 - 3000

10 - 40

50000 - 80000

Fair

500 - 800

500-800

500 - 800

500 - 800

500 - 800

Not Considered

< 1000

0 < 10

80000 - 100000

Good

> 800

< 500

< 500

< 500

< 500

RESULTS

This project uses spatial analysis to identify public schools
that might benefit from nutrition interventions. Residents’
income level, SNAP participation, and their access to grocery stores and other sources of fresh food as well as their
proximity to convenience stores in Everett, Chelsea, and
Revere Massachusetts are considered. Spatial mechanisms
of interest are: a 10-minute walking distance for from grocery stores and farmer’s markets for people carrying heavy
groceries (500m), a 10-minute walking distance from a
MBTA rapid transit or commuter rail stop to account for
people who may take public transportation in order to purchase groceries, and a 5 minute walk distance from convenience stores
For the purposes of this project, grocery stores and
farmer’s markets were examined as locations where people can buy healthy, fresh foods, and convenience stores
were examined as locations where people may buy unhealthier foods. Children may purchase
snacks from convenience stores if they are
in close proximity of their homes or
schools, so a 5 minute rather than 10 minute walking distance is considered.
Low-income and high SNAP participation areas are also
considered. The cost (perceived or actual) of food impacts
consumer behavior. A perception exists that healthy meals
are costly. Nutrition interventions like cooking classes can
help children of low-income households understand that
how to cook inexpensive and healthy meals, and they in
turn could help influence what is consumed in their home.
Those eligible for SNAP are otherwise considered food insecure. Unhealthy foods such as soft drinks, candy, and ice
cream are SNAP eligible food items, so nutrition interventions can be impactful when conducted with SNAP participants. Due to the granularity of the data provided by the
census, it cannot be determined who exactly is using or
not using SNAP benefits . Finally, areas of high population
density are also prioritized, as conducting interventions in
schools in a high density area could have a larger impact
than in schools in less densely populated area.

DISCUSSION & LIMITATIONS
Figure 1: Population density

The final map, Figure 9, resembles what are sometimes
called “food swamps”, where there are much more sources
of unhealthy, processed food compared to healthier food.
Such areas would benefit from nutrition interventions.
However, only stores that were verified on Reference USA
were used for this analysis. Upon downloading grocery
store and convenience store data from Reference USA including the unverified locations initially, it became apparent that many of the unverified stores did not actually exist. Many of the stores labelled as grocery stores were, in
actuality, convenience stores or bodegas with a very limited selection of groceries in order to be SNAP eligible. The
resulting maps show data points for only those grocery
stores that were determined by the author to be true
“grocery stores,” or sources of a wide variety of unprocessed, fresh foods. Because of the manual nature of this
search and the omission of unverified stores, the maps may
greatly underestimating the number of stores where people can purchase healthy food. However, some residents of
this area affirmed the relative appropriateness of the representation of food stores used for this analysis.

Figure 9: Final Suitability Map

Figure 2: SNAP Participation

The granularity of the data has limitations, as Block Group
data was used for all evaluated population characteristics.
This causes some residents at the fringes of block groups to
not be accurately represented. Due to the dynamic and
fluctuating nature of variables such as SNAP participation,
timeliness of the data was prioritized over more concise
aggregation. This suffices for the purposes of identifying
schools which might be prioritized for nutrition interventions, as in depth population counts for block groups were
not a crucial component of this analysis.

Figure 3: Low Income Areas

Figure 4: Convenience Stores

Figure 5: Grocery Stores

Figure 6: Farmer’s Markets

Figure 7: T Stops

Table 3 shows the
schools that were
identified as being
good candidates for
nutrition interventions programs. The
Figure 10: Everett High School
enrollment reflects
students in middle and high school grades, and excludes
younger children even if they attend those schools. According to 2016 ACS block group data, 7664 people reside in the
block groups that have contain one of the five schools.
However, this is not an accurate estimation of the residents
that might be impacted by nutrition interventions conducted in the aforementioned schools. This is because the
schools might be located at the edge of some of the block
groups, and the residents in the far fringes of a block group
may actually be served by a different school. In addition,
there is no way of knowing which households in the block
groups included in this estimate actually have children, and
if they do, if children are outside of the age group being examined or attend private schools.
Figure 11: Convenience store near Everett High School

Table 3: List of schools that might benefit most from nutrition interventions
School

Town

Enrollment (MS and HS)

Lafayette School

Everett

319

Everett High School

Everett

1979

George Keverian School

Everett

305

Joseph A Browne School

Chelsea

450

Clark Avenue School

Chelsea

398

CONCLUSIONS
True to The Food Trust’s hypothesis, Everett, Revere, and
Chelsea seem to, according to the data used in this analysis,
have a gap between the number of convenience stores and
grocery stores. This project has attempted to identify some
metrics and tools that could be used in order to locate impactful places to conduct nutrition interventions While the
models and data used are imperfect and certainly have
their limitations, this projects provides an example of a way
spatial analysis could help inform decision makers in deciding where to pilot such programs. Especially when funding
is limited and the locations for such interventions must be
narrowed down, it might be useful to use the kind of spatial
analysis outlined in this poster to evaluate potential target
schools and other locations of interest.
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Figure 8: Commuter Rail Stops

