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Abstract
Introduction: Studies have characterized food environments and documented its impact on access and consumption of healthy
foods as well as diet-related health conditions. This study aims to characterize the local food environment in New York City’s
Washington Heights and Inwood community and to examine its influence on Hispanics’ perceptions of healthy food access.
Methods: Person-level local food environments were created by spatially modeling food retailers selling fresh fruits and vege-
tables or low-fat products within a participant’s 400- and 800-m residential radius buffers. Data were analyzed using multivariate
binary logistic regression. Results: Fruit/vegetable markets significantly increased participants’ odds of perceiving the availability
of a large selection as well as the high quality of fresh fruits and vegetables in their neighborhood. Medium-/large-size super-
markets/groceries within 400-m radius significantly increased participants’ odds of perceiving the high quality of fresh fruits and
vegetables in their neighborhood, whereas meat markets significantly lowered the odds. Fruit/vegetable markets and medium-/
large-size supermarkets/groceries significantly increased participants’ odds of perceiving the availability of a large selection of low-
fat products in their neighborhood. Conclusion: Study findings advance our understanding of the relationships between local
food environment and perceived healthy food access among urban Hispanics.
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Where one lives and works can influence health. Studies have

examined the food environment’s influence on one’s dietary

choices. Easy access to inexpensive, energy-dense foods from

bodegas or small convenience stores near schools and a high

density of fast food outlets in low-income neighborhoods can

influence school-age children and adolescents’ food choices

over the years (Bauer, Larson, Nelson, Story, & Neumark-

Sztainer, 2009; Casey et al., 2014; Fox, Dodd, Wilson, &

Gleason, 2009; Neckerman et al., 2010; Thornton et al.,

2016). Studies have also examined the influence of food

environment on body mass index (BMI), diabetes, and other

diet-related health conditions such as cardiovascular disease

and hypertension.

A secondary data analyses of the New York City Commu-

nity Healthy Survey showed positive association between the

proportion of unhealthy food outlets and BMI as well as its

strong association with lower poverty ZIP codes (Stark et al.,

2013). Higher rates of obesity, diabetes, and other diet-related

health conditions have been reported in lower-income minority

communities that have higher-than-average access to conveni-

ence stores and fast food restaurants and limited access to

healthy foods at reasonable cost (Auchincloss et al., 2009;

Black, Macinko, Dixon, & Fryer, 2010; Bodor, Rice, Farley,

Swalm, & Rose, 2010b; Morland & Evenson, 2009; Mujahid

et al., 2008; Zenk et al., 2005; Zenk, Thatcher, Reina, &

Odoms-Young, 2015). Conversely, greater availability of gro-

cery stores and supermarkets within a short distance from home

was associated with lower rates of obesity, lower BMI, and

lower diastolic blood pressure (Dubowitz et al., 2012).

The local food environment varies by race and ethnic com-

position of the neighborhood, with more supermarkets and

chain grocery stores, and fewer food outlets with high-

density foods (e.g., bodegas, convenience stores, fast food res-

taurants) in predominantly White as compared with Hispanic or

African American neighborhoods (Ball, Timperio, & Crawford,

2009; Bodor, Rice, Farley, Swalm, & Rose, 2010a; Dubowitz

et al., 2015; Odoms-Young, Zenk, & Mason, 2009; Schulz et al.,

2013; Smoyer-Tomic et al., 2008). Variation in food retailer type

is associated with differences in the availability of fresh and

organic produce and clinician-recommended foods for those
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with diabetes (Horowitz, Colson, Hebert, & Lancaster, 2004;

Morland & Filomena, 2007; Powell, Slater, Mirtcheva, Bao, &

Chaloupka, 2007). This variation also influence food prices

with foods costing more in convenience stores compared with

grocery stores and supermarkets (Liese, Weis, Pluto, Smith, &

Lawson, 2007). Consequently, chain supermarkets’ minimal

presence in Hispanic and African American neighborhoods

may limit not only the variety of higher quality food products

available to residents but also the availability at affordable

prices for such products (Horowitz et al., 2004; Laraia,

Hendrickson, & Zhang, 2015).

The local food environment influences fruit and vegeta-

ble consumption. A study conducted in Maryland, Minne-

sota, Mississippi, and North Carolina found that the

presence of at least one supermarket, as compared with no

supermarket, in census tract was positively associated with

higher proportion of African Americans meeting the fruit

and vegetable dietary guidelines (Morland, Wing, & Diez

Roux, 2002). Similarly, studies have reported greater avail-

ability of fresh fruits and vegetables in the neighborhood,

regardless of the type of food store, and the presence of

large grocery store in the neighborhood being associated

with higher daily average consumption of fruits and vege-

tables among Latinos compared with African Americans

(Bodor, Rose, Farley, Swalm, & Scott, 2007; Laraia et al.,

2015; Zenk et al., 2009).

Studies that examined both the objective and perceived

food environment measures have reported mixed findings.

Store density showed direct association with perceived

healthy foods availability (Moore, Diez Roux, & Brines,

2008). Conversely, other studies found poor correlation

between objective and perceived food environment mea-

sures (Barnes, Bell, Freedman, Colabianchi, & Liese,

2015; Caspi, Kawachi, Subramanian, Adamkiewicz, &

Sorensen, 2012; Gustafson et al., 2011; Lucan, Hillier,

Schechter, & Glanz, 2014).

The literature suggests that local food environment influ-

ences fruit and vegetable consumption as well as health.

Multiple studies have also documented variation in healthy

food access and costs between neighborhoods that are pre-

dominantly White as compared with African American or

Hispanic. However, little is known about the relationship

between objective food environment measures and Hispa-

nics’ perceptions of healthy food access. This is particularly

relevant due to the growth of Hispanic population in the

United States (Passel, Cohn, & Lopez, 2011; U.S. Census

Bureau, 2015). Consequently, understanding the relationship

between objective and perceived measures provides an

important foundation for the development of interventions

to increase Hispanics’ fruit and vegetable consumption to a

level consistent with dietary guidelines. The aims of this

study were to characterize the local food environment in

New York City’s Washington Heights and Inwood commu-

nity and to examine the influence of local food environment

on Hispanics’ perceptions of healthy food access in their

neighborhood.

Method

Study Design

This cross-sectional observational study was undertaken as part

of the larger Washington Heights/Inwood Informatics Infra-

structure for Comparative Effectiveness Research (WICER)

Project and supports WICER’s overall goal of gaining a com-

prehensive understanding of those living in Northern Manhat-

tan by contributing to our understanding of the influence of

place on health among urban Hispanics. The Columbia Univer-

sity Medical Center Institutional Review Board approved all

study procedures.

Study Setting

The study was conducted in Northern Manhattan’s Washington

Heights and Inwood neighborhoods (postal ZIP codes 10031,

10032, 10033, 10034, and 10040), a predominantly Hispanic

community in New York City. Almost half of its residents

(48%) are foreign-born, about two in five residents (39%) have

limited English proficiency, about a third of its residents (30%)

have less than a high school education, about a third of its

residents (27%) live below the federal poverty level, about one

in five residents (22%) are obese, and about 1 in 10 residents

(10%) are diabetic (King et al., 2015).

Participant Recruitment and Sampling Methods

Participants who were 18 years or older and spoke either

English or Spanish were recruited for the WICER study

between 2010 and 2013. A random household sampling

approach was initially employed for participants recruited

in residential households, but sampling evolved over time

to snowball sampling per study design. A convenience sam-

ple was also recruited from the Ambulatory Care Network

clinics of NewYork-Presbyterian/Columbia University Medi-

cal Center and in community settings such as schools and

grocery stores.

Inclusion and Exclusion Criteria

The inclusion criteria for this study were Hispanic ethnicity,

speak English or Spanish, 18 years or older, have valid mea-

sures for key variables of interest, and reside in one of the five

Northern Manhattan ZIP codes. The exclusion criteria were

inability to provide informed consent in English or Spanish

and not meeting inclusion criteria.

Data Collection Procedures: WICER Survey

After informed consent was obtained, bilingual community

health workers administered the WICER survey via face-

to-face interview in the participant’s language of choice.

Survey and other measures were documented on paper or

iPad tablet computer. Each interview lasted about 45 to

60 minutes.
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Data Extraction Procedures: Retail Food Outlets

Consistent with other studies that examined the availability of

healthy foods or the presence of healthy food outlets in the

local community being studied (Jack et al., 2013; Larson,

Story, & Nelson, 2009; Rundle et al., 2009; Stark et al.,

2013; Walker, Keane, & Burke, 2010), relevant retail food

outlets were identified using the ReferenceUSA (Infogroup,

Papillion, Nebraska) 2013 business database. The information

in this database is verified and updated annually by the Refer-

enceUSA staff. Information extracted from the database was

company name, address, location type (single location or

branch), franchise description, employee size, location square

footage, and North American Industry Classification System

(NAICS) codes and descriptions. NAICS is the standard used

by federal statistical agencies to classify business establish-

ments for the purpose of collecting, analyzing, and publishing

statistical data related to the U.S. business economy (U.S. Cen-

sus Bureau, 2013). To ensure data validity, the first author

viewed locations on the web and visited addresses to establish

“ground truth” of the retail food outlets. These procedures

confirmed the store’s food outlet classification and location

address as well as the availability of fresh fruits and vegetables

or low-fat products in the store.

Measures and Variables

Study measures and variables were sociodemographics, fruit

and vegetable consumption, perceived healthy food access, and

retail food outlets. The sociodemographic characteristics were

age, gender, marital status (partnered, not partnered), nativity

(U.S.-born, foreign-born: Dominican Republic, foreign-born:

Other), survey language preference, education (less than high

school, high school, and more than high school), employment

status (employed, not employed), and health insurance (gov-

ernment or private insurance, no insurance).

Fruit and vegetable consumption was measured by three

WICER survey questions: (1) During the past 30 days, not

counting juice, how many times per day, week, or month did

you eat fruit, include fresh, frozen, or canned fruit? (2) During

the past 30 days, how many times per day, week, or month did

you eat dark green vegetables? and (3) Not counting what you

just told me, during the past 30 days, about how many times

per day, week, or month did you eat other vegetables?

Responses were standardized to the “per day” unit of refer-

ence and then dichotomized to indicate participant’s not

consuming or consuming the federal minimum daily recom-

mendation of two servings of fruits and three servings of

vegetables, respectively (Centers for Disease Control and

Prevention, 2005; Guthrie, 2004).

The perceived healthy food access outcome variables were

measured using three WICER survey items: (1) A large selec-

tion of fresh fruits and vegetables is available in my neighbor-

hood. (2) The fresh fruits and vegetables in my neighborhood

are of high quality. (3) A large selection of low-fat products is

available in my neighborhood. For each item, the 4-point

Likert-type scale response (Strongly disagree, Disagree,

Agree, and Strongly agree) was dichotomized into Disagree

and Agree.

The predictor variables included retail food outlets in the

neighborhood. The NAICS descriptions enabled us to dis-

tinguish supermarkets and grocery stores from the smaller

convenience stores, which carry higher number of calorie-

dense convenience food items that are of lower nutritional

value (Morland, Diez Roux, & Wing, 2006; Morland &

Evenson, 2009). The relevant NAICS codes and descriptions

are as follows:

� 445110-Small: Supermarkets/other groceries (excluding

convenience stores) are single-location stores with up to

nine employees and can have up to 2,499 square feet of

store space

� 445110-Medium: Supermarkets/other groceries (exclud-

ing convenience stores) are single-location stores or a

branch of another store with up to 99 employees and

have between 2,500 and 9,999 square feet of store space

� 445110-Large: Supermarkets/other groceries (excluding

convenience stores) are a branch of another store with up

to 249 employees and have 40,000 or more square feet

of store space

� 445210: Meat markets are single-location stores with up

to 49 employees and have between 2,500 and 9,999

square feet of store space

� 445230: Fruit/vegetable markets are single-location

stores with less than five employees and can have up

to 2,499 square feet of store space

Based on frequencies and distributions, four retail food out-

let variables were created: fruit/vegetable markets (categorical;

0, 1, >1), meat markets (categorical; 0, 1), small-size super-

markets/groceries (continuous), and medium-/large-size super-

markets/groceries (continuous).

Participant’s residential addresses and food retailer location

addresses were geocoded to transform postal address into their

corresponding latitude and longitude geographic coordinates

on a map. To model the person-level local food environment,

Euclidean-based radius buffers were created by calculating the

400-m (about 0.25-mile) and 800-m (about 0.5-mile) distances

from the center of the participant’s geocoded residential

address to the center of the food retailer’s geocoded location

address. All geocoding and spatial modeling were performed

using ArcGIS 10.1 (ESRI, Redlands, CA).

Data Management

WICER survey data were stored and managed using REDCap

(Research Electronic Data Capture) for data validation and

integrity checks to ensure data quality (Harris et al., 2009).

Data were also assessed for errors and/or missing values; and

participants were excluded from the analysis if they had miss-

ing data on one or more key study variables. Data were ana-

lyzed using SPSS 23 (IBM SPSS Inc., Chicago, IL).
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Data Analysis

Descriptive statistics were used to report the sociodemographic

characteristics of study participants and the Northern Manhat-

tan’s local food environment. Bivariate (single predictor) anal-

yses were performed for each of the three perceived healthy

food access outcome variables. All predictor variables having

an alpha level of significance at the p < .20 in the bivariate

analyses were then entered into the multivariate binary logistic

regression analyses using the backward elimination method

(Hosmer & Lemeshow, 2000; Mickey & Greenland, 1989).

Two regression models (400-m and 800-m radius buffers) were

run for each of the three outcome variables. Statistical signifi-

cance was set at the p < .05 level for the multivariate analyses.

Model fit was measured using Hosmer–Lemeshow test.

Results

Demographic characteristics of the 4,019 Hispanic participants

are summarized in Table 1. Participants’ mean ages were 49 +
17.7 for males and 50 + 16.4 years for females. The majority

of participants were females (73.4%), foreign-born Dominicans

(77.9%), interviewed in Spanish (76.3%), employed (57.6%),

and had Medicare and/or Medicaid (77%) as health insurance.

About half had a high school or higher education, and 36%
were partnered. About 1 in 10 participants (9.4%) consumed

the recommended two or more daily servings of fruits, and

about 1 in 20 participants (5.9%) consumed the recommended

three or more daily servings of vegetables. More than 80%
agreed that a large selection of fresh fruits and vegetables was

available and of high quality, and that a large selection of low-

fat products was available.

A total of 165 retail food outlets that carry fresh fruits and

vegetables or low-fat products were included in this study. The

food environment landscape in Northern Manhattan (Figure 1)

includes fruit/vegetable markets, meat markets, and supermar-

kets/groceries (Table 2). The majority of the food retailers

(91.5%) were single-location stores and most were small or

medium in size. Food retailers that are a branch of another store

were medium or large in size and accounted for 8.5% of the

total food outlets.

Participants’ access to food retailers in their respective

400-m and 800-m residential radii is presented in Table 2.

About three in four of the participants (76.5%) have access to

fruit/vegetable markets in their 400-m radius and that number

increased to 98.2% in their 800-m radius. About a third of the

participants (34.2%) have access to a meat market in their 400-

m radius and that number almost doubled in their 800-m radius.

Almost everyone has access to small-size (99.7%) and

medium-/large-size (96.7%) supermarkets/groceries in their

400-m radius, and those numbers increased to 100% in their

800-m radius.

For perceived availability and selection of fresh fruit and

vegetables in the neighborhood, fruit/vegetable markets and

meat markets met the p < .20 criterion for entry into the

multivariate analysis for the 400-m radius model, and these

variables along with small-size supermarkets/groceries met

the entry criterion for the 800-m radius model. The presence

of more than one fruit/vegetable market within 400-m radius

and the presence of one or more fruit/vegetable markets

within 800-m radius significantly increased the participant’s

odds of perceiving that a large selection of fresh fruits and

vegetables is available in their neighborhood (Table 3). The

Hosmer–Lemeshow tests demonstrated good fit for the 400-m

model (w2 ¼ 2.52, p ¼ .641) and poor fit for the 800-m model

(w2 ¼ 18.798, p ¼ .016).

For perceived quality of fruits and vegetables in the neigh-

borhood, three food outlet types (fruit/vegetable markets, meat

markets, and medium-/large-size supermarkets/groceries) met

the criterion for entry into the multivariate analysis for the 400-

m radius model, and the first two food outlet types also met the

criterion for the 800-m radius model. The presence of more

than one fruit/vegetable markets and medium-/large-size super-

markets/groceries within 400-m radius, and one or more fruit/

vegetable markets within 800-m radius significantly increased

the odds of participants perceiving that the fresh fruits and

vegetables in their neighborhood are of high quality

(Table 4). The presence of meat markets in both 400-m

and 800-m radii significantly lowered the odds. The

Table 1. Sample Characteristics, Fruit and Vegetable Consumption,
and Perceived Healthy Food Access.

Sample characteristics (N ¼ 4,019)
n (%) or
M + SD

Age
Female 50 + 16.4
Male 49.2 + 17.7

Gender
Female 2,950 (73.4%)
Male 1,049 (26.1%)
Not answered 20 (0.5%)

Marital status: Partnered 1,443 (36%)
Nativity

U.S.-born 514 (12.8%)
Foreign-born: Dominican Republic 3,130 (77.9%)
Foreign-born: Other 368 (9.2%)
Not answered 7 (0.2%)

Survey language preference
English 953 (23.7%)
Spanish 3,066 (76.3%)

Education
Less than high school 2,078 (51.7%)
High school graduate 860 (21.4%)
More than high school 1,081 (26.9%)

Employed 2,314 (57.6%)
Health insurance: Insured 3,916 (97.4%)

Insurance type: Medicare/Medicaid 3,095 (77%)
Fruit consumption: �2 servings/day 376 (9.4%)
Vegetable consumption: �3 servings/day 239 (5.9%)
Perceived healthy food access in the neighborhood

Availability and selection of fresh fruits and
vegetables: Agree

3,429 (86%)

High quality of fresh fruits and vegetables: Agree 3,297 (82.7%)
Availability and selection of low-fat products: Agree 3,274 (82%)
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Hosmer–Lemeshow tests indicated that the overall model fit

was good (400-m model: w2 ¼ 9.859, p ¼ .275; 800-m model:

w2 ¼ 7.25, p ¼ .51).

For perceived availability and selection of low-fat products

in the neighborhood, fruit/vegetable markets, meat markets,

and medium-/large-size supermarkets/groceries met the criter-

ion for entry into the multivariate analysis for the 400-m radius.

These variables plus small-size supermarkets/groceries met the

criterion for entry in the 800-m radius analysis. The presence of

more than one fruit/vegetable markets and medium-/large-size

supermarkets/groceries in both 400-m and 800-m radii signif-

icantly increased participant’s odds of perceiving that a large

selection of low-fat products is available in their neighborhood,

whereas the presence of meat markets within the 400-m radius

significantly lowered the odds (Table 5). The presence of

small-size supermarkets/groceries within the 800-m radius did

not have much influence on their perceived availability and

selection of low-fat products in the neighborhood. The Hos-

mer–Lemeshow tests indicated that the overall model fit is

good (400-m model: w2 ¼ 11.548, p ¼ .173; 800-m model:

w2 ¼ 6.308, p ¼ .613).

Discussion

In characterizing the objective measures of the local food envi-

ronment, we found that the majority of our urban Hispanic

participants have access to fruit/vegetable markets and small-

size and medium-/large-size supermarkets/groceries in their

respective 400-m and 800-m residential radii. Our findings that

the majority of retail food outlets (91.5%) are single-location

Figure 1. Food environment landscape in Northern Manhattan.

Table 2. Descriptive Statistics of the Local Food Environment.

Food retailers

Study setting ZIP codes

Store, n (%)

Participant access, n (%)

10031 10032 10033 10034 10040 400 m 800 m

Fruit/vegetable market 5 3 1 1 1 11 (6.7%) 3,074 (76.5%) 3,950 (98.2%)
Meat market 1 1 1 3 (1.8%) 1,374 (34.2%) 2,602 (64.7%)
Supermarket/grocery (medium/large size)a 6 8 9 5 6 34 (20.6%) 3,886 (96.7%) 4,019 (100%)
Supermarket/grocery (small size)a 23 16 34 23 21 117 (70.9%) 4,006 (99.7%) 4,019 (100%)

aExcludes convenience store.
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stores echoed similar findings from national studies of pre-

dominantly African American and low-income Hispanic

neighborhoods in the United States (Lucan et al., 2014;

Powell et al., 2007).

In predicting how the objective measures of local food envi-

ronment align with the participant’s perception of healthy food

access in their neighborhood, we found that the presence of

medium-/large-size supermarkets/groceries within 400-m

radius buffer significantly increased participants’ odds of per-

ceiving that the fresh fruits and vegetables in the neighborhood

are of high quality. Similarly, the presence of medium-/large-

size supermarkets/groceries in both the 400-m and 800-m

residential radii significantly increased participants’ odds of

perceiving that a large selection of low-fat products is available

in the neighborhood. However, the presence of small-size

supermarkets/groceries, which accounted for 71% of the food

environment landscape assessed in our study, did not have

much influence on the participants’ perception of the availabil-

ity and selection of fresh fruits and vegetables or low-fat prod-

ucts in the neighborhood. A possible explanation for this

finding is that the medium-/large-size supermarkets/groceries,

which accounted for 21% of the food environment landscape

assessed in this study, may offer higher quality and greater

variety of healthier food products at more affordable prices

than those offered in small-size supermarkets/groceries (Chung

& Myers, 1999; Glanz, Sallis, Saelens, & Frank, 2007). A

similar observation has been reported in a mixed methods study

of urban adults in Philadelphia who chose to shop at large chain

supermarkets because of the greater variety of healthful foods

and sometimes lower prices, including opting for more distant

stores from home given the variety of healthful foods offered

(Cannuscio et al., 2013).

Although meat markets assessed in our study carry healthier

food items, our study participants were consistently less likely

to associate fresh fruits and vegetables or low-fat products with

meat markets. It is possible that our participants’ perception of

their local food environment may have more to do with their

preference on where they shop in the neighborhood. Fruit/vege-

table markets accounted for only 7% of the food neighborhood

landscape assessed in our study. However, their presence in

both the 400-m and 800-m radii significantly increased parti-

cipants’ odds of perceiving the availability, selection, and qual-

ity of fresh fruits and vegetables as well as the availability and

selection of low-fat products in the neighborhood.

Table 3. Multivariate Binary Logistic Regressions for Predicting Per-
ceived Availability and Selection of Fresh Fruits and Vegetables in the
Neighborhood.

Objective local food environment measures OR [95% CI] p

Fruit/vegetable markets in 400 m
None 1.00
1 store 1.19 [0.96, 1.49) .119
>1 stores 1.67 [1.22, 2.29] .001

Meat markets in 400 m
No 1.00
Yes 0.82 [0.66, 1.00] .052

Fruit/vegetable markets in 800 m
None 1.00
1 store 2.21 [1.20, 4.06] .011
>1 stores 3.01 [1.69, 5.36] .000

Supermarkets/groceries (small size) in 800 m 0.99 [0.98, 1.00] .050

Note. OR ¼ odds ratio; CI ¼ confidence interval. Boldfaced p values indicate
statistical significance (p < .05).

Table 4. Multivariate Binary Logistic Regressions for Predicting Per-
ceived High Quality of Fresh Fruits and Vegetables in the
Neighborhood.

Objective local food environment measures OR [95% CI] p

Fruit/vegetable markets in 400 m
None 1.00
1 store 1.18 [0.96, 1.46] .117
>1 stores 1.51 [1.14, 1.99] .004

Meat markets in 400 m
No 1.00
Yes 0.74 [0.62, 0.90] .002

Supermarkets/groceries (medium/large size)
in 400 m

1.05 [1.01, 1.10] .013

Fruit/vegetable markets in 800 m
None 1.00
1 store 1.91 [1.05, 3.46] .035
>1 stores 2.93 [1.69, 5.07] .000

Meat markets in 800 m
No 1.00
Yes 0.74 [0.60, 0.91] .004

Note. OR ¼ odds ratio; CI ¼ confidence interval. Boldfaced p values indicate
statistical significance (p < .05).

Table 5. Multivariate Binary Logistic Regressions for Predicting Per-
ceived Availability and Selection of Low-Fat Products in the
Neighborhood.

Objective local food environment measures OR [95% CI] p

Fruit/vegetable markets in 400 m
None 1.00
1 store 1.23 [1.00, 1.51] .051
>1 stores 1.38 [1.05, 1.81] .020

Meat markets in 400 m
No 1.00
Yes 0.83 [0.69, 0.99] .042

Supermarkets/groceries (medium/large size)
in 400 m

1.05 [1.01, 1.10] .015

Fruit/vegetable markets in 800 m
None 1.00
1 store 1.30 [0.71, 2.40] .395
>1 stores 1.98 [1.13, 3.48] .018

Meat markets in 800 m
No 1.00
Yes 0.82 [0.67, 1.00] .051

Supermarkets/groceries (medium/large size)
in 800 m

1.13 [1.08, 1.19] .000

Supermarkets/groceries (small size) in 800 m 0.97 [0.95, 0.98] .000

Note. OR ¼ odds ratio; CI ¼ confidence interval. Boldfaced p values indicate
statistical significance (p < .05).
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Our finding that Hispanic participants did not consume the

federal minimum daily recommendation of two servings of fruits

and three servings of vegetables was consistent with findings

from a national study that Americans do not eat enough fruits and

vegetables (Moore & Thompson, 2015). It is possible that other

factors such as cultural background, socioeconomic status,

personal preference, daily activity space, frequently visited

destinations, and travel routines can influence their food shopping

and food purchasing decisions. The nutritional analyses of food

receipts conducted by the Robert Wood Johnson Foundation–

funded Salud America! research network reported that low-

income Spanish-speaking Latino families spend a third of their

income on food, with many of the food being higher in calorie,

lower in fiber, and higher in fat, sodium, and carbohydrates

(Cortés, Millán-Ferro, Schneider, Vega, & Caballero, 2013).

This study had several strengths, which included the use of

both objective and perceived measures of healthy food access.

The objective measures of the local food environment involved

the identification of relevant food retailers that carry healthier

food items such as fresh fruits and vegetables or low-fat prod-

ucts, and included the use of applicable NAICS codes and

descriptions to distinguish supermarkets/groceries from conve-

nience stores to provide a greater level of specificity. Ground

truth field validation confirmed the stores’ food outlet classifi-

cation and location address as well as the availability of healthy

food items in the store.

The use of Euclidean-based distance enabled the identifica-

tion of food source exposures within a participant’s 400-m and

800-m residential radii buffers. This supported the spatial mod-

eling of person-level local food environments where study par-

ticipants could conveniently buy healthy foods within a 5-minute

or 10-minute walk from their home. In addition, the participants’

perceptions of healthy food access were assessed using previ-

ously validated self-reported measures (Ma et al., 2013).

There were several limitations. The cross-sectional data and

observational study design limited our ability to demonstrate

causality. In addition, the study definition of food environ-

ment was based on food retailers with physical address, thus

excluding sidewalk produce vendors, Green Cart mobile ven-

dors, and farmers’ markets given their mobile locations and/or

seasonal hours, and resulting in the potential to underestimate

healthy food access. Furthermore, the use of Euclidean-based

distance to calculate proximity between the participants’

home and healthier food outlets does not factor in the influ-

ence of cliffs in some areas, which may result in an over-

estimation of healthy food access. This analysis also did not

examine the relationship between local food environment and

fruit and vegetable consumption. Although the survey data

were collected several years ago, the descriptive and metho-

dological nature of this study does not influence the signifi-

cance or relevance of the findings.

Conclusion

Given that little is known about the relationship between local

food environment and perceived healthy food access among

Hispanics, the study findings contribute to understanding this

relationship. In particular, findings that living within walking

distance to medium-/large-size supermarkets/groceries and

fruit/vegetable markets increased the odds of perceiving

healthy food access have important policy implications since

perceived access is fundamental to healthy eating and conse-

quently on obesity and diet-related health conditions. More

research is needed to gain a more in-depth understanding of

the local food environment for Hispanics and to examine the

relationships between local food environment and fruit and

vegetable consumptions as well as obesity and diet-related

chronic diseases.
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