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Abstract

Hispanics in the USA, particularly those of Caribbean descent, experience high levels of diet-related diseases and dietary risk
factors. Restaurants are an increasingly important yet understudied source of food and may present opportunities to positively
influence urban food environments. We sought to explore food environments further, by examining the association between
neighborhood characteristics and restaurant consumer nutrition environments within New York City’s Hispanic Caribbean (HC)
restaurant environments. We applied an adapted version of the Nutrition Environment Measurements Survey for Restaurants
(NEMS-R) to evaluate a random sample of HC restaurants (n=89). NEMS-HCR scores (continuous and categorized as low,
medium, and high based on data distribution) were examined against area sociodemographic characteristics using bivariate and
logistic regression analysis. HC restaurants located in Hispanic geographic enclaves had a higher proportion of fried menu items
(p<0.01) but presented fewer environmental barriers to healthy eating, compared with those in areas with lower Hispanic
concentrations. No significant differences in NEMS-R scores were found by other neighborhood characteristics. Size was the
only significant factor predicting high NEMS-HCR scores, where small restaurants were less likely to have scores in the high
category (NEMS-HCR score>6), compared with their medium (aOR: 6.6, 95% CI: 1.8-24.6) and large counterparts (aOR: 5.6,
95% CI: 1.5-21.4). This research is the first to examine the association between restaurant location and consumer nutrition
environments, providing information to contribute to future interventions and policies seeking to improve urban food environ-
ments in communities disproportionately affected by diet-related conditions, as in the case of HC communities in New York City.
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burden of cardiovascular disease and other diet-related condi-
tions, compared to non-Hispanic whites [2]. These disparities
are further exacerbated when examining specific Hispanic
communities. For instance, the multicenter US-based
Hispanic Community Health Study/Study of Latinos cohort
study suggest that, compared with other Hispanic groups,
Dominicans and Puerto Ricans have higher rates of obesity
and diabetes [3, 4] and lower consumption of vegetables and
whole grains [S]. Moreover, research concerning dietary pat-
terns among Hispanic Caribbean (HC) communities shows an
overreliance on simple starches (white rice, plantains, and root
crops), fried foods, and animal proteins, along with low con-
sumption of leafy greens and other vegetables [6].
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Most public health research and interventions addressing
diet-related conditions focus on individual eating behaviors.
While food environments are key in supporting and encour-
aging healthy food choices [7], less is known about the influ-
ence of food environments, especially among racial and ethnic
minority communities. Food environments include the com-
munity and the consumer food environment. Community food
environments reflect mostly food access, or the proximity,
density, and variety of food outlets. Research examining com-
munity food environments show that low socioeconomic in-
dicators are associated with decreased access to grocery stores
(a marker of healthy food access) and increased access to fast-
food outlets (a marker for unhealthy food access) [8]. The
consumer nutrition environment, on the other hand, encom-
passes key factors influencing food choice once a consumer
has selected a given food outlet [9]. These include, for in-
stance, the availability of healthy options and their price, pro-
motion, and placement [10].

Restaurants are an understudied part of the community
food environment. Their role is important, as the consump-
tion of foods away from home (FAFH) has been increasing
in the past decades, accounting for approximately 34% of
caloric intake in US households. On average, adults con-
sume FAFH five times a week—a statistic not significantly
different across racial groups [11]. In concordance with the
average US household, Hispanics consume foods away
from home frequently, for to-go and leisure family eating
[12]. This is notable because research suggests that the
consumption of FAFH is associated with increased intakes
of saturated fat and sodium, negatively affecting health
outcomes [13, 14]. Most of this existing research and
resulting interventions in restaurants focus on fast-food or
corporate establishments [15]. Moreover, few studies have
examined the consumer nutrition environment in restau-
rants and the relationship with neighborhood-level charac-
teristics. A review by Larson et al (2009) noted that restau-
rants in higher-income areas have been shown to have
greater availability of healthy offerings, including salads,
fruits, and whole grains [16]. When examining differences
by racial and ethnic area makeup, research has focused on
children and adolescent populations. For example,
Dubreck et al 2019 examined the association between vis-
ible minority residents and the healthfulness of children’s
consumer food environments in neighborhoods in Canada
and the USA. Their findings suggest a negative correlation
between the visible minority population in the area and
restaurant healthfulness in the USA, while the inverse
was found in Canada [17]. The US-based disparities by
minority population have been echoed in other research
addressing fast-food proximity to schools by area racial
composition [16, 18]. To our knowledge, no studies have
explicitly examined the consumer nutrition environments
of ethnic restaurants by area socioeconomic characteristics.

Research concerning urban Hispanic enclaves argues that
these areas are associated with lower consumption of high fat/
processed foods and healthier food environments [19, 20].
Some authors have argued that this association may be due
to enclave food businesses catering to the assumed healthier
food demands of recent arrivals [19]. However, research is
lacking in characterizing the actual contribution of ethnic-
identified restaurants to the community food environment in
Hispanic enclaves. This study aims to address this gap. We
examined the association between neighborhood characteris-
tics and the healthfulness of the consumer nutrition environ-
ment of restaurants serving HC cuisine in New York City
(NYC). The city has the largest concentration of Hispanics
in the USA, with Puerto Ricans and Dominicans being the
dominant groups (30% and 28% of the NYC Hispanic popu-
lation, respectively) [21]. HC communities have a historic
presence in the city, resulting in the establishment of enduring
enclave areas. Yet, HC restaurants are not confined within
these enclaves, as they are spread across most of the city,
providing opportunities to compare consumer environment
healthfulness within HC restaurants by area characteristics.
The insights presented through this analysis address a gap in
the literature, examining the contribution of ethnic restaurants
to the community food environment that ultimately influence
food choices and resulting diet-related outcomes. Hence, the
results can inform the design of interventions and policies to
address restaurants as key institutions within community food
environments, with the potential to positively affect persisting
diet-related disparities among racial and ethnic minorities.

Methods
Restaurant Sampling and Assessment

Our sampling frame consisted of a list of all restaurants serv-
ing HC cuisines in New York City. The list was developed
using Yelp, a popular restaurant review platform, which al-
lows the identification of restaurants by specific cuisine
served. The restaurant was included if it was identified as
serving primarily Dominican, Cuban, and/or Puerto Rican
cuisine (the conventional definition of HC communities)
[22] and if it was located within the city’s five boroughs.
The search yielded a total 183 restaurants, from which we
selected a random sample representing approximating half of
the total universe. Data were collected in June to August 2019,
using an adapted version of the Nutrition Environments
Measurement Survey for Restaurants (NEMS-R). The tool
has been validated and widely used to examine the consumer
nutrition environment of restaurants based on the availability
of healthy options and their price, promotion, and placement
[10]. The tool has three main dimensions: food availability
(e.g., healthy main dish salads, whole grains, fruits), barriers
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to healthy eating (e.g., “all you can eat” promotions), and
facilitators for healthy eating (e.g., menu highlights of healthy
options). We expanded the tool based on previous research
within HC communities and dietary patterns favorable to car-
diovascular health [23-26]. These adaptations included the
assessment of options classified as non-fried, non-fried sea-
food options, and vegetarian options and the provision of salt
shakers at the table. The assessment was conducted by two
trained research assistants (RAs), and it included an on-site
observation and an off-site menu assessment. Inter-rater reli-
ability was assessed early in the process, through duplicate
assessments of 10% of the sample (n=8) [10], yielding good
to excellent inter-rater agreement (mean=86.2%), including
the total calculated score [23]. Data quality was monitored
via weekly meetings, where conflicts regarding menu inter-
pretation were discussed. Upon the completion of the field
data collection, each completed assessment was cross-
checked for accuracy by a second assessor before data entry,
and entered records were checked for accuracy prior to
analysis.

The total score of the adapted NEMS-R (NEMS-HCR) has
the potential to range of —7 to 22, where higher scores denote
healthier consumer nutrition environments. As the score has
not been divided into meaningful evidence-based categories
[10], we used natural breaks (also known as “Jenks”) to cate-
gorize the consumer nutrition environment scores in HC res-
taurants into three categories (low, medium, high) to be able to
compare restaurants [17]. This approach was used, as opposed
to the more commonly used tertiles. While tertiles use the
count of observations to create evenly distributed groups, nat-
ural breaks use the data distribution to create groupings that
minimize variance within grouped cases and maximize differ-
ences between the resulting groups [27].

Neighborhood Characteristics

All 89 restaurants addresses were geocoded using the NYC
Address Points dataset from the Department of Information
Technology and Telecommunications [28]. The addresses
were verified using Google Maps.

Weused the NYC Department of City Planning street layer
dataset to create a service area for each restaurant using
ArcGIS 10.5.1. We delineated local neighborhoods around
each restaurant as the 800-meter street network buffer that
radiates in all walking directions from each restaurant, since
800 meters represent the approximate distance a person could
walk in 10-15 minutes. The distance was selected following
approaches followed in other food access research [17, 29].
This buffering technique took into consideration the actual
street network available for traveling by foot when calculating
buffer distances, rather than just straight-line Euclidean dis-
tances. Within each buffer, we aggregated census tract (CT)—
level sociodemographic characteristics from the 2016 and
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2018 American Community Surveys (ACS). In order to get
more accurate estimates of sociodemographic characteristics
within each buffer, we employed a Cadastral-based Expert
Dasymetric Systems (CEDS) [30], whereby data from each
CT were weighted by the estimated proportion of the CT
population that resided within each buffer, based on tax lot-
level data in the MapPLUTO database [31]. The CT bound-
aries were derived from the 2018 state-based Topologically
Integrated Geographic Encoding and Referencing (TIGER)/
Line Shapefile.

After allocating the proportion of each CT population that
lies within each buffer, demographic variables were gathered
across CTs within each buffer. Areas were classified as
Hispanic enclaves if the proportion of Hispanics was more
than 50%, following commonly used distribution-based clas-
sifications [19]. For economic variables, we computed the
mean rent and median value of median household income
across CTs in a buffer. Since poverty variables were not avail-
able in the 2018 ACS dataset, we obtained poverty data for
adults 25 years of age or older from the 2016 ACS dataset,
assuming that the prevalence of poverty level did not signifi-
cantly change between 2016 and 2018.

To assess the potential influence of gentrification, we uti-
lized an index that summarized the relative change of key
socioeconomic and demographic variables from the years
20002016 for all NYC census tracts (under review). This
index specifically integrated the relative change of (1) the
proportion of total population that was non-Hispanic white,
(2) proportion of population over 24 years of age with at least
a 4-year college degree, (3) proportion of total population that
was 2034 years old, (4) median family income, and (5) me-
dian gross rent and is positively associated with rising
inflation-adjusted residential property value [32]. We evaluat-
ed the potential association with this gentrification index as a
continuous variable.

Statistical Analysis

Statistical analyses were conducted using STATA IC11
(College Station, TX). We applied bivariate analysis
(Student’s independent sample #-tests or chi-squared tests, as
appropriate) to examine differences in restaurant and neigh-
borhood characteristics and NEMS-HCR components and to-
tal scores, by area Hispanic majority classification. The results
were used to develop a logistic regression model to examine
the association between restaurants having a high NEMS-
HCR score (versus “low” and “medium” categories), as de-
fined by data distribution (as described above), and Hispanic
enclave location, adjusting for restaurant size (small, medium,
or large based on tertile distribution of number of seats from
seating capacity or visual assessment) and area gentrification
index (continuous variable), as key variables identified during
the bivariate analysis.
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Results
Sample Characteristics

The 89 restaurants included in the study were almost evenly
split by type (sit-down vs. counter-style), with more than half
serving primarily Dominican cuisine. Close to half of the res-
taurants (46%) were located in areas classified as Hispanic
enclaves (46%). Restaurants located in Hispanic enclaves
were not significantly different than their counterparts when
compared by type (counter-style versus waited service), mid-
point entrée price, or size. Only cuisine was different. Most
Cuban restaurants (85%) were located outside Hispanic en-
clave areas, whereas most Puerto Rican restaurants (71%)
were located in Hispanic enclave areas. Dominican restaurants
were more evenly split, but with more than half (55%) located
in enclave areas (p<0.01). Significant differences were found
according to area sociodemographic characteristics, where
restaurants located in Hispanic enclave areas were also asso-
ciated with areas of lower median household income, median
rent, and educational attainment and a higher percentage of the
population classified as poor (p<0.001) (Table 1).

Consumer Environment in HC Restaurants

No restaurant had entrées classified as healthy, according to
NEMS-R criteria, which classifies dishes as healthy if menus
labeled these as “light” or “healthy” or if they meet a specified
nutritional criterion, where the assessment depended on the
provision of nutrition information on the menu (not present
in the sample, Table 2). Very few (almost none) offered whole
grains or fruit. Most of the restaurants offered vegetarian main
dishes and non-fried, non-starch sides (e.g., side salad,
steamed/grilled vegetables) and healthy main dish salads.
Slightly more than half of the restaurants had menus with a
large proportion of non-fried entrées and non-fried seafood.
When comparing restaurants by Hispanic enclave location,
only the proportion of non-fried items on menus was signifi-
cantly different, being lower in restaurants located in Hispanic
enclave areas (p<0.01) (Table 2).

The assessment revealed a general lack of environmental
facilitators and barriers to healthy eating, as identified in the
NEMS-R. Regarding facilitators, a few restaurants offered
reduced-size portions, pricing favoring comparable non-fried
entrées, or highlighted healthier menu options (e.g., having
images on the menu of healthier dishes, such as grilled sea-
food and non-fried sides). Regarding barriers, the most com-
mon barrier was the presence of salt shakers on tables
(assessed in occupied and empty tables), with few restaurants
presenting other barriers, such as encouraging unhealthy eat-
ing (e.g., via menus showcasing mainly fried dishes) or en-
couraging large portions (e.g., offering to double the portion
of chicken for a relatively low added cost). No restaurants

presented other pre-specified barriers included in the evalua-
tion, such as having “all you can eat” offers, charging for
sharing an entrée, or discouraging healthy requests (item sub-
stitution). No significant differences in facilitators or barriers
were found by location, with the exception of salt shakers,
which were more prominent outside of Hispanic enclaves
(p<0.01) (Table 2).

Restaurant Consumer Nutrition Environment by
Neighborhood Characteristics

Restaurants locations and their respective neighborhood street
network buffer zones are mapped in Figure 1, symbolized
according to NEMS-HCR score category and the percent of
the population in each buffer who are of Hispanic ethnicity.
The mean NEMS-HCR score was 4.52, and the score in the
sample ranged from 0 to 9. No significant differences in mean
score were found by location. Based on the score distribution,
a significant proportion of restaurants (46%) fell in the medi-
um category, with scores between 3 and 5, followed by those
in the high category (35%) with scores 6 to 9, and the rest
(19%) fell within the low category with scores between 0 and
2 (Table 3). While restaurants in the low and medium NEMS-
HCR score category were closely split by Hispanic enclave
location, a higher percentage of restaurants with scores clas-
sified as high (and hence, relative healthier nutrition environ-
ments) was located outside of Hispanic enclave areas (Table 3,
Figure 1). However, this difference was not statistically sig-
nificant (p=0.13).

The logistic regression analyses further showed the lack of
significant association between the NEMS-HCR score and
restaurant location within an ethnic enclave (Table 4). The
only factor significantly associated with the odds of NEMS-
HCR in the high category was restaurant size. Compared with
small restaurants, medium and large restaurants were more
likely to have NEMS-HCR scores in the high category (ad-
justed ORs = 6.6, 95% CI = 1.8-24.6 and adjusted ORs = 5.6,
95% CI 1.5-21.4 for medium and large restaurants, respec-
tively). Neighborhood gentrification was not significantly as-
sociated with NEMS-HCR in the model.

Discussion

To our knowledge, the present analysis is the first to examine
the association between consumer food environment in HC
restaurants and neighborhood characteristics. The few studies
that have examined restaurants adjusting for neighborhood
characteristics showed that low area income and high propor-
tion of minority populations were significantly associated with
lower healthy food availability [16, 17, 19, 20]. Our research
did not find significant differences in the healthfulness of the
consumer food environment in HC restaurants by area
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Table 1 Sample characteristics

(n=89) Overall By Hispanic enclave location
(column %)
Yes (n=41) No (n=48)
Restaurant characteristic
Restaurant type
Sit-down/waiter service 53% (47) 51% (21) 54% (26)
Counter-style 47% (42) 49% (20) 46% (22)
Main HC cuisine served
Cuban 29% (26) 10% (4) 46% (22)
Dominican 55% (49) 66% (27) 46% (22)
Puerto Rican 16% (14) 24% (10) 8% (4)
Restaurant size (#seats)
Small (<22 seats) 34% (30) 37% (15) 31% (15)
Medium 36% (32) 37% (15) 35% (17)
Large 30% (27) 27% (11) 33% (16)

Midpoint entrée price (mean, range)

Neighborhood characteristics
Location (Borough)

$16.25 (6.88-30.92)  16.01 (6.87-30.92)  16.46 (8.47-29.50)

Manhattan
Bronx
Brooklyn
Queens
Staten Island

Median household income in USD,
mean (range)

Median rent in USD, mean (range)
% Living in poverty

% High school diploma or higher
% Bachelor’s degree or higher

Social gentrification index (SGI),
mean (range)
% Hispanic population, mean (range)

47% (42) 29% (12) 62% (30)"
17% (15) 32% (13) 4% (2)
20% (18) 15% (6) 25% (12)
16% (14) 24% (10) 8% (4)
0% (0) 0% (0) 0% (0)
$64,962 $42,499 $84,149

(20,208-187,250)

$1606 (792-3089)
13.4 (4.3-22.2)
78.0 (55.3-98.2)
40.0 (7.3-83.7)
0.52 (-1.5-3.2)

42.1% (7.0-85.7)

(20,208-61,462)

$1290 (792-1611)
15.9 (9.7-22.2)
68.0 (55.3-79.9)
21.7 (71.3-83.7)
0.44 (-1.4-2.2)

65.7% (51-86)

(34,327-187,250)"

$1877 (1005-3089)"
11.2 (4.3-20.8)"
86.4 (61.4-98.2)"
55.7 (14.5-83.7)"
0.58(-0.9-3.2)

22% (7-49)"

1 p<0.001, 2p<0.01, * p<0.05

Hispanic composition, as measured by the NEMS-R. The
main difference found was the higher prevalence of fried
foods within restaurants located in Hispanic enclaves, com-
pared to those in areas with lower HC concentrations. The
healthfulness of the restaurant environments was also not as-
sociated with other neighborhood socioeconomic variables,
such poverty, median income, and educational attainment. In
these regards, our findings differ from prior research showcas-
ing associations between area characteristics and the health-
fulness of food establishments [16, 17, 19]. This underscores
the need to examine ethnic restaurants within urban food en-
vironments and enclave communities.

Our randomly selected sample of HC restaurants was dis-
tributed across the city (with the exception of Staten Island),
not just in Hispanic enclaves. We expected to find differences,
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assuming restaurant owners would seek to accommodate to
neighborhood demographics. Healthy foods, such as whole
grain and vegetable-forward offerings, are becoming popular
and are associated with wealthier and whiter demographics
[33]. Gentrification is changing the ethnic makeup of tradi-
tional Hispanic enclaves in NYC [34-36]. As wealthier resi-
dents move into Hispanic enclaves, they bring a potential in-
crease demand for healthier offerings, as research has docu-
mented that healthful eating behaviors can be used as a mark
of social distinction among higher social classes [37, 38]. Yet,
contrary to our assumption that restaurants would adjust to
neighborhood demographic characteristics, we did not find
significant differences in consumer nutrition environment
healthfulness nor in most of the NEMS-HCR items, with the
exception of fried foods (a component not assessed in the
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Table 2 NEMS-HCR
components overall and by
location (n=89)

Table 3 NEMS-HCR score
categories: overall and by ethnic
composition (row %)

NEMS-HCR component Overall By Hispanic enclave
(n=89) location
Yes No
(n=48) (n=41)
Auvailability of healthful options
Healthy entrée available 0 0 0
Non-fried main dish proportion >75%* 52% (46) 33% (15) 67% (31)"
Non-fried seafood entrée proportion >75%* 58% (52) 46% (24) 54% (28)
Vegetarian entrées™ 76% (68) 47% (32) 53% (36)
Healthy main dish salads 47% (42) 35% (15) 64% (27)
Low-fat or fat-free salad dressing (n=55)* 25% (14) 9% (4) 18% (10)
Fruit 2% (2) 50% (1) 50% (1)
Non-fried, non-starch vegetable side 85% (76) 45% (34) 55% (42)
Whole grain bread 1% (1) 0 100% (1)
Brown rice* 1% (1) 0 100% (1)
Other whole grains 0 0 0
Beverages: 100% juice 60% (53) 51% 27)  49% (26)
Beverages: 1%/nonfat milk 4% (4) 50% (2) 50% (2)
Facilitators of healthy eating
Nutrition information on menu 0 0 0
Healthy entrées identified on menu 0 0 0
Reduced sized portions available 21% (19) 42% (8) 58% (11)
Healthy requests encouraged 2 (2%) 50% (1) 50% (1)
Healthy entrées less expensive than regular entrées 0 0 0
Non-Fried less expensive than fried (n=65)*" 22% (14) 50% (7) 50% (7)
Highlighting healthy options 12% (11) 47% (4) 64% (7)
Healthy eating encouraged 1% (1) 0 100% (1)
Barriers to healthful eating
Large portions encouraged 4% (4) 75% (3) 25% (1)
Menu discourages special requests 0 0 0
“All you can eat” or “unlimited” available 0 0 0
Combination meal cheaper than sum price of individual items 20% (2) 0 100% (2)
(n=10)
Charge for shared entrée 0 0 0
Salt shaker on table* 40% (36) 28% (10) 72% (26)"
Unhealthy eating encouraged 9% (8) 37% (3) 62% (5)
Overeating encouraged 1% (1) 0 100% (1)

1p<0.01

*Items added as part of NEMS-R adaptation for HC diets and cardiovascular health—-promoting factors, “smaller
sample size due to not all records having valid answers for the given component (i.e., not having a good
comparison dish and not offering salads)

Overall By Hispanic enclave location %(n) '
% (n) Mean score Yes No
Low (0-2) 19% (17) 1.3 53% (9) 47% (8)
Medium (3-5) 46% (41) 42 44% (18) 56% (23)
High (6-9) 35% (31) 6.7 68% (21) 32% (10)

! Differences not statistically significant by Hispanic enclave location, chi-squared test, p=0.13
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Fig. 1 Location of restaurants
(n=89), symbolized according to
their NEMS-HCR scores, and
neighborhood street network
buffer zones, shaded according to
the percent of the population who
are of Hispanic ethnicity, regard-
less of race

NEMS-HCR categories

°© Low (0-2)

@ Medium (3-5)

@ High(6-9)
[ | Buffer Outline
Hispanic population (%)

0% - 14%

15% - 28%

29% - 46%
00 47% - 66%
W 67% - 100%

+

0 1 2

Staten 1sland
// )

original NEMS-R), which were more prevalent in restaurants
located in Hispanic enclaves. The lack of expected

Table 4 Logistic regression predicting high NEMS-HCR score catego-
ry: crude and adjusted odds ratios (ORs), n=89

Crude ORs Adjusted ORs

OR 95% C1 OR 95% CI
Hispanic enclave location 0.4 0.2-1.0 04 0.2-1.1
Size
Small [ref] [ref]
Medium 5.7 1.6-202' 66 1.8-24.6'
Large 52 14-19.0> 56 1.5-21.4°
SGI score 12 0.8-1.8 1.3 0.8-2.1

SGl, social gentrification index; CI, confidence interval

1p<0.01, 2 p<0.05
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associations denotes the importance of examining restaurants
serving ethnic cuisines, as the case of the HC restaurants in
this study. In these restaurants, menus are designed to accom-
modate the owner’s or chef’s ideas around cuisine authenticity
and which dishes will sell within the mainstream society per-
ceptions of the given cuisine. Research suggests that NYC HC
restaurant owners and cooks/chefs view HC cuisines as large-
ly unhealthy but where certain preparation methods (i.e., fry-
ing foods) and menu offerings are seen as key to conveying
authenticity [26, 39-42]. Similarly, healthier offerings seen as
part of the cuisines (i.e., non-starchy vegetables and brown
rice) may potentially be left out of menu to preserve authen-
ticity [26]. These notions, as well as lack of culinary training
found in previous research [26], may be barriers to adjusting
to menus and consumer environments with neighborhood
transitions, potentially explaining the lack of association be-
tween neighborhood characteristics and the HC restaurant
consumer nutrition environments. Longitudinal research to
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capture transitions in restaurant menus is needed to provide
further insights into the role of gentrification and other area
transitions, as part of the growing body of work examining the
impact of gentrification on health [43].

Our analysis revealed that restaurant size was the only sig-
nificant factor associated with healthier consumer food envi-
ronments in HC restaurants, where large- and medium-sized
restaurants were more likely to have high NEMS-HCR scores,
compared with smaller ones. Smaller restaurants may present
physical environment limitations that could influence food
offerings and spatial cues to motivate healthy eating. These
may include a limited kitchen and storage space, which could
make the storage and preparation of healthier offerings more
difficult. Kitchen space may limit the variety of foods a kitch-
en can offer. Larger restaurants involve larger capital invest-
ments, including higher lease and maintenance costs. These
increased investments may motivate restaurants to seek to
appeal to a larger audience to increase profit opportunities.
In doing so, the variety of offerings may include offerings that
satisfy health-conscious customers.

Restaurants, as businesses, are driven by the need for profit.
This is especially important for ethnic restaurants trying to
survive in a place like NYC, where they face increasing rent
and ongoing displacement due to gentrification, as well as the
economic fallout of the COVID-19 pandemic [44-46]. This
makes the understanding of the connection between neighbor-
hood factors and restaurant consumer environments particu-
larly important. Such information will allow for more targeted
policies and programs to help these fragile businesses manage
neighborhood economic transitions while also establishing
fruitful collaborations for the restaurants to be an active part
in improving the community’s healthy food availability. Such
collaborations can include interventions that provide econom-
ic incentives tied to healthier food offerings among indepen-
dently owned restaurants in areas with high rates of diet-
related health disparities. These new initiatives can leverage
lessons learned from health promotion strategies in bodegas
(corner stores) or strategies that incentivized healthy food ven-
dors in underserved urban areas [47, 48].

Our research was limited by the use of secondary data to
examine area characteristics. Neighborhood variables were
obtained from the American Community Survey, which is
subject to sampling error; however, any error is likely to be
systematic across the census tracts used in this study. The use
of administrative data for neighborhood characteristics only
allowed us to focus on characteristics of residents within the
buffer zones. Therefore, we were unable to capture all poten-
tial customers of the selected restaurants, especially in restau-
rants located outside residential areas catering to work lunch
customers, for example. Last but not least, our research was
unable to collect data on the customer base of the restaurants
nor the customer consumer experience and behaviors within
the restaurants. That is, our study focused on the choices

available at the restaurants, but we did not examine which
choices are actually being consumed or by whom.
Therefore, no conclusions could be drawn about actual con-
sumer diet or how consumers interfaced with specific restau-
rants. Future studies can provide further insights by examining
which choices are being consumed and potential differences
by socioeconomic characteristics, including Hispanic
ethnicity.

These methodological limitations highlight above are in-
herent to food environment research studies, showcasing the
need to further advance our understanding of commercial food
establishments, to really understand the systematic forces
driving supply and demand, linking neighborhood character-
istics to the consumer food environments within restaurants.
This includes the influence of other competing establishments,
such as neighboring ethnic restaurants and street food ven-
dors, serving as important meal purveyors in large, urban,
global cities, like New York [49].

Ethnic restaurants have not been the focal point of consum-
er food environment research despite the important social and
economic role these establishments play in their communities.
These establishments can serve as a novel vehicle to promote
healthful eating practices among residents in these communi-
ties that disproportionately suffer from diet-related chronic
conditions. More research is needed to further understand
the barriers and motivating factors of independent ethnic res-
taurants regarding the promotion of healthier eating behaviors.
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