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Abstract: Among U.S. adolescents, foods/beverages that are store-bought (i.e., from grocery and
convenience stores) are significant contributors of energy intake. However, it remains unclear
(1) what foods/beverages are consumed by U.S. adolescents from grocery and convenience stores
and (2) if there are differences in foods/beverages consumed by store type. Therefore, we analyzed
29,216 eating occasions from adolescents (12-19 years; n = 4065) in the National Health and Nutrition
Examination Survey 2011-2018 to report food /beverage groups and nutrients consumed from grocery
and convenience stores. Differences in food /beverage groups and nutrient densities by store type
were calculated using multiple logistic and linear regressions. Adolescents were more likely to
consume “Beverages” and “Snacks and Sweets” and less likely to consume “Grains”, “Protein”,
“Milk and Dairy”, “Condiments and Sauces”, and “Fruits” from convenience compared to grocery
stores (all p < 0.0025). Foods/beverages from convenience stores were higher in carbohydrates, total
sugar, and added sugar and lower in protein, fat, saturated fat, sodium, and fiber than those from
grocery stores (all p < 0.0025). In conclusion, while foods/beverages from convenience stores are
more energy-dense and nutrient-poor, there is a critical need to increase the availability, accessibility,
and affordability of healthier foods/beverages in both store types to encourage healthier dietary
behaviors among U.S. adolescents.

Keywords: adolescents; food groups; grocery stores; convenience stores; NHANES

1. Introduction

In the United States, adolescents (12-19 years) are not meeting federal dietary rec-
ommendations [1,2], and research suggests where foods/beverages are sourced from is
an important social determinant of diet [3]. While there are a variety of locations that
adolescents source food from, such as cafeterias, restaurants, and fast-food locations, store-
bought foods (i.e., foods from grocery and convenience stores) are the largest contributors
to energy [4,5]. Results from a nationally representative survey report that almost half of
U.S. adolescents visit convenience stores weekly [6], though it remains unclear how often
adolescents visit grocery stores.

Some studies have examined the relationship between neighborhood food environ-
ment and adolescent diet and health. Research reveals that living in proximity to con-
venience stores is associated with an increased risk of having lower diet quality [7] and
obesity [8,9]. A study by Hager et al. (2017) found that adolescents living in areas with
high access to convenience stores were more likely to consume snacks and desserts than
those living in areas with low access to convenience stores [10]. Another reported that
adolescents who live further from grocery stores have a lower intake of healthy foods, such
as fruits [11]. Consistently, a different study concluded that adolescents with higher access
to grocery stores have reduced risk of obesity [8]. Therefore, there is a need to consider
explanations for the associations between store type and adolescent diet and health.

Int. ]. Environ. Res. Public Health 2021, 18, 8474. https:/ /doi.org/10.3390/ijerph18168474

https:/ /www.mdpi.com/journal/ijerph


https://www.mdpi.com/journal/ijerph
https://www.mdpi.com
https://orcid.org/0000-0002-0427-9497
https://doi.org/10.3390/ijerph18168474
https://doi.org/10.3390/ijerph18168474
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/ijerph18168474
https://www.mdpi.com/journal/ijerph
https://www.mdpi.com/article/10.3390/ijerph18168474?type=check_update&version=1

Int. J. Environ. Res. Public Health 2021, 18, 8474 20of 11

One explanation for associations between store type and diet and health may be the
difference in the availability of foods and beverages in these stores. Research reveals that
convenience stores have a higher availability of unhealthy, energy-dense, nutrient-poor
(EDNP) foods/beverages (e.g., salty snacks, sugar-sweetened beverages) [12-15], while
grocery stores generally have a higher availability of healthy, nutrient-dense foods (e.g.,
fruits and vegetables) [16-19]. In response, there has been substantial efforts to promote
healthy, nutrient-dense foods/beverages in convenience stores, with most strategies striv-
ing to increase the availability of fruits and vegetables [20,21]. However, measurement of
these strategies’ effects on the diet and health outcomes of adolescents, specifically, are
limited [20,21]. There has also been some interest in promoting healthy food /beverage
choices in grocery stores by implementing nutrition education sessions, offering healthy
food/beverage coupons, and labeling foods/beverages by healthfulness [22]. Finally,
adding new grocery stores to a community is another strategy to improve the availability of
healthy foods/beverages. However, these attempts in grocery stores have yielded modest
effects on diet and health outcomes in real world settings [23-26]. It is possible that these
interventions are not targeting foods/beverages that are relevant to adolescents. Thus,
it is important to consider and understand what foods/beverages that are consumed by
adolescent come from grocery and convenience stores.

The overall aim of this study is to utilize data from U.S. adolescents participating in
the National Health and Nutrition Examination Survey (NHANES) 2011-2018 to examine
(1) what food /beverage groups and nutrients consumed are sourced from grocery and
convenience stores and (2) the differences in consumption of these food /beverage groups
and nutrients by the two food store types.

2. Materials and Methods
2.1. Study Design and Population

NHANES is a complex, multistage probability cross-sectional study of a nationally
representative sample of U.S. civilian, noninstitutionalized populations conducted by the
National Center for Health Statistics [27]. Data from adolescents (12-19 years) who partici-
pated in four two-year cycles from 2011-2018 were included in this analysis. Adolescents
12-17 years provided assent with parental consent, and adolescents 18-19 years provided
consent. NHANES was approved by the National Center for Health Statistics Research
Ethics Review Board (protocol #2011-17 for years 2011-16, protocol #2011-17 and #2018-01
for years 2017-2018). Given that this study is a secondary data analysis of NHANES
data, which is publicly available and de-identified, this study was considered not human
subjects research under the Cornell University institutional review board policy and does
not require review [28].

2.2. Measures
2.2.1. Sociodemographic Characteristics

The demographic characteristics of participants were obtained through an at-home
interview administered by trained interviewers. Adolescents who were 12-15 years of
age had a proxy to respond to questions when they were unable to answer, whereas those
16 and older answered all survey questions independently. Sex (male or female) and
race/ethnicity (non-Hispanic [NH] black, NH white, Mexican American, other Hispanic,
NH Asian, and other race/multi-racial) were self-reported. Age was calculated based
on each participant’s birth date. Socioeconomic status was measured using household
poverty to income ratio (PIR), which is calculated by dividing family income by the poverty
threshold specific to survey year and family size. PIR was characterized into two categories:
low income (PIR < 3.0) and high income (>3.0) as done previously by another study [29].
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2.2.2. Dietary Intake

Dietary intake data was obtained through an interviewer-administered 24-h dietary
recall in a private room in the Mobile Examination Center (MEC) using the USDA Auto-
mated Multiple-Pass Method, which has been shown to be a reliable and practical method
for collecting dietary intake information [30]. Adolescents 12 years or older were asked
to estimate the types and amounts of all foods and beverages consumed in the preceding
24-h period. A second 24-h dietary recall was collected via telephone 3 to 10 days after the
interviewer-administered recall. In this study, only the first day diet information from each
adolescent, as well as only those labeled as reliable entries, were included in the analysis.
While a second day diet data may provide additional information on adolescents’ usual
intake, the second day data is not as reliable as the first day data and is often missing.
In addition, we would not have been able to characterize the food /beverage groups that
are most commonly consumed from each store type (by the proportion of adolescents
consuming it on a given day).

The source from which each food and beverage was obtained was also collected from a
list of 29 different types of food sources. Specifically, for each food /beverage, the adolescents
were asked “where did you get (this/most of the ingredients for this) food/beverage?” In
this study, we included only those foods/beverages sourced from grocery/supermarket
(referred to as grocery stores hereafter) and convenience stores. In the dataset, each food
and beverage item were given a Food and Nutrient Database for Dietary Studies (FNDDS)
code. This code was then converted into the USDA What We Eat in America (WWEIA) Food
Categories [31] using the Food Patterns Equivalent Database (FPED). In this study, the WWEIA
Food Categories will be referred to as food/beverage groups. We will report on the top
10 WWEIA food /beverage groups by the proportion of each food /beverage group consumed
from grocery and convenience stores among all foods/beverages consumed from grocery
and convenience stores. The “Water” food/beverage group (which includes tap, bottled,
flavored, and enhanced water) was excluded from all analyses as this study is interested in
understanding the nutritional contributions of foods/beverages consumed by adolescents.

We will also report the average energy contribution of foods/beverages from grocery
and convenience stores, as well as the mean nutrient densities (grams, milligrams, or
micrograms of the nutrient per 100 kcal of the food /beverage). The nutrients examined for
this analysis were the macronutrients (carbohydrate, protein, fat) and dietary components
of public health interest, based on the USDA Dietary Guidelines for Americans (i.e., sugar
[total and added sugar], saturated fat, sodium, and fiber) [32].

2.3. Statistical Analyses

Survey weights, strata, and clustering variables were used to account for the complex,
multistage probability sampling design used in NHANES [33,34]. Dietary data weights
were used to create 8-year weights (i.e., 4 cycles) for all analyses. Continuous variables
were described using weighted means and categorical variables were summarized with
weighted proportions and standard errors (SE) estimated with Taylor series linearization.

Differences in the probability of food groups by food store were calculated using survey-
weighted multiple logistic regression models, adjusted for sex, age, race/ethnicity, and
household PIR status. Differences in nutrient information were calculated using survey-
weighted multiple linear regressions, adjusted for the same covariates as above. Fitted
residuals from the linear models were plotted using histograms to assess normality. If
distributions were highly skewed, data was log- or square root-transformed. The significance
level was set at p < 0.0025 based on Bonferroni correction to account for multiple hypotheses
testing conducted in the study from the various regression models. The analyses were
conducted using SAS Version 9.4 (Cary, NC, USA) and STATA 14 (College Station, TX, USA).
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3. Results

The weighted proportion of foods and beverages consumed by store type across
individual and household characteristics of U.S. adolescents (n = 4235) are presented in
Table 1. The proportion of adolescents aged 16-19 years (56.8%) slightly exceeded that
of those aged 12-15 (43.2%). About half of the adolescents were male (50.3%) and half
were female (49.7%). The adolescents mostly identified as NH white (52.6%), followed by
Mexican American (15.8%), NH black (14.0%), other Hispanic (7.4%), other race/multi-
racial (5.1%), and NH Asian (5.0%). In terms of PIR status, 64.0% of adolescents were
categorized as coming from low-income households (PIR < 3.0) and 36.0% as coming
from high-income households (PIR > 3.0). Overall, the majority of foods and beverages
consumed by adolescents came from grocery stores (60.9%).

Table 1. Weighted proportion of foods and beverages consumed from grocery stores and convenience
stores across individual and household characteristics of U.S. adolescents (NHANES 2011-2018)
(n = 4235 adolescents [52,332 eating occasions ']).

Weighted Proportion of Foods and

Adolescents Beverages Consumed by Food Stores 2
a3 Weighted % Grocery Stores  Convenience Stores

(SE) % (SE) % (SE)
Total 4235 60.9 (0.8) 4.2(0.3)

Age (mean (SE)) 4235 15.4 (2.0)
12-15 1906 43.2 (1.1) 64.0 (1.0) 3.5(04)
16-19 2329 56.8 (1.1) 58.5 (1.0) 4.8(0.4)

Sex
Male 2149 50.3 (1.3) 61.4(1.2) 49(0.4)
Female 2086 49.7 (1.3) 60.3 (1.1) 3.6 (0.3)
Race/ethnicity
NH Asian 490 5.0 (0.5) 65.1(2.3) 4.0 (1.6)
NH Black 1046 14.0 (1.5) 59.5(1.4) 6.0 (0.6)
NH White 1137 52.6 (2.6) 61.4(1.2) 3.7 (04)
iﬁ:ﬁfca; 879 158 (1.7) 59.1 (1.4) 45 (0.4)
Other Hispanic 416 7.4 (0.8) 61.6 (2.5) 41(0.7)
Other/multiracial 267 5.1(0.6) 59.2 (2.4) 5.2 (1.0)
PIR status

Low (<3.0) 2806 64.0 (2.1) 59.6 (1.0) 5.0 (0.4)
High (>3.0) 1055 36.0 (2.1) 62.3 (1.6) 3.1(0.5)

NHANES, National Health and Nutrition Examination Survey. SE, standard error. NH, non-Hispanic. PIR,
poverty to income ratio. ! Eating occasions are a specific time/place events where participants consumed
food or beverages; participants were given 20 different types of eating occasions and were asked to list all the
foods/beverages consumed during that occasion. Examples (not exclusive) of occasions included: breakfast,
lunch, dinner, and snack. > Column percentages may not add up to 100% since foods/beverages sourced from
places other than grocery stores and convenience stores are not presented. 3 n represent raw data, weighted %
(SE) used 2011-2018 survey weights. Units are as specified unless otherwise stated.

Table 2 describes the top 10 food/beverage groups consumed by adolescents from
grocery and convenience stores, as well as the odds ratios of consuming each food /beverage
group in convenience compared to grocery stores. From the analytic sample, there was
a total of 29,216 eating occasions that were sourced from grocery stores or convenience
stores, excluding “Water”. The top 10 most commonly consumed food /beverage groups
by adolescents from both grocery and convenience stores were: “Beverages” (e.g., juices,
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sweetened beverages), “Snacks and Sweets” (e.g., savory snacks, sweet bakery goods),
“Grains” (e.g., breads, cooked cereals), “Mixed Dishes” (e.g., pizza, sandwiches), “Protein
Foods” (e.g., meats, poultry), “Milk and Dairy” (e.g., flavored milk, cheese), “Condiments
and Sauces” (e.g., tomato-based condiments, pasta sauces), “Vegetables”, “Fruits”, and
“Fats and Oils” (e.g., salad dressings, cream cheese). Examples included under each of the
food/beverage categories do not reflect the full list of items that fall in each category. The

full list can be found from the WWEIA Food Categories site [31].

Table 2. Distribution of food /beverages groups consumed by U.S. adolescents from grocery stores
and convenience stores (NHANES 2011-2018) (1 = 29,216 eating occasions).

Weighted Proportion

Food Groups Grocery Stores Convenience OR' 2
% (SE) Stores % (SE) os%cp P Value
Beverages 12.3(0.3) 28.2 (1.7) 2.6 (2.2-3.1) <0.001
Snacks and Sweets 14.1 (0.4) 30.0 (1.8) 24 (1.9-2.9) <0.001
Grains 12.3(0.3) 5.2 (0.7) 0.4 (0.3-0.5) <0.001
Mixed Dishes 8.0 (0.3) 5.3 (0.7) 0.6 (0.5-0.8) 0.003
Protein Foods 10.2 (0.3) 5.0 (0.9) 0.5 (0.3-0.7) <0.001
Milk and Dairy 11.6 (0.3) 6.7 (1.1) 0.6 (0.4-0.8) 0.002
Vegetables 7.7 (0.3) 3.9(0.9) 0.5 (0.3-0.8) 0.006
Condiments and Sauces 4.2(0.2) 2.1(0.4) 0.5 (0.3-0.8) 0.002
Fruits 4.5(0.3) 2.3(0.5) 0.4 (0.3-0.7) <0.001
Fats and Oils 4.0(0.2) 2.1(0.6) 0.5 (0.3-1.0) 0.050

NHANES, National Health and Nutrition Examination Survey. SE, standard error. OR, odds ratio. CI, confi-
dence interval. Top 10 most commonly consumed food/beverages groups excluding water are presented. The
alcoholic beverages, infant food, other, and sugars food /beverages group constituted <2.0% of adolescents’ diet
consumption. ! OR is presented with grocery stores as the reference. 2 p value was obtained from multiple logistic
regression models adjusted for age, sex, race/ethnicity, and poverty to income ratio status. Bolded values are
significant; significance level is set at p = 0.0025 based on Bonferroni correction for multiple hypothesis testing.

Within grocery stores, “Snacks and Sweets”, “Beverages”, and “Grains” were the top
food/beverage groups consumed by adolescents. From convenience stores, the “Snacks
and Sweets” and “Beverages” food/beverage groups made up more than half of the
foods/beverages consumed. The adjusted logistic regression models revealed that “Bever-
ages” and “Snacks and Sweets” consumed by adolescents were significantly more likely to
be sourced from convenience stores than from grocery stores (p < 0.001). On the other hand,
“Grains” consumed were more likely to be obtained from grocery stores compared to conve-
nience stores (p < 0.001). The odds of “Protein Foods”, “Milk and Dairy”, “Condiments and
Sauces”, as well as “Fruits” being sourced from convenience stores were all significantly
lower than from grocery stores (all p < 0.002). There were no significant differences in the
odds of “Mixed Dishes”, “Vegetables”, and “Fats and Oils” consumed by adolescents being
sourced from the two types of stores.

The average nutrient contributions of foods/beverages consumed by adolescents that
were sourced from grocery and convenience stores, and differences in nutrient contribution
between the two types of stores are described in Table 3. All the nutrient variables were
adjusted either using the logarithmic or square root transformation. Additionally, for all
the linear models, we conducted a robust analysis check, where we adjusted the variables
using both logarithmic and square root transformation. The results from the adjusted linear
models between the two transformations did not change significantly.
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Table 3. Distribution of nutrient contributions of foods and beverage consumed by U.S. adolescents
from grocery stores and convenience stores (NHANES 2011-2018) (n = 29,216 eating occasions).

Weighted Means (SE)

Nutrients
Grocery Stores Convenience Stores p Value !
Energy (kcal) 172.19 (2.71) 197.38 (10.05) 0.005
E“erggl’(é ;‘l’;alloc(l)algl‘;“ergy 8.70 (0.16) 9.38 (0.37) 0.075
Protein (g/100 kcal) 3.69 (0.04) 2.17 (0.18) <0.001
Carbohydrates (g /100 kcal) 14.81 (0.08) 16.86 (0.28) <0.001
Fat (g/100 kcal) 3.21(0.03) 2.85 (0.08) <0.001
Saturated Fat (g/100 kcal) 1.10 (0.01) 0.92 (0.04) <0.001
Total Sugar (g /100 kcal) 7.98 (0.07) 10.78 (0.35) <0.001
Added sugar (g /100 kcal) 4.31 (0.08) 8.69 (0.47) <0.001
Sodium (mg/100 kcal) 225.65 (5.17) 201.64 (31.02) <0.001
Fiber (g/100 kcal) 1.21 (0.03) 0.65 (0.08) <0.001

NHANES, National Health and Nutrition Examination Survey. SE, standard error. 1 p value was obtained from
multiple linear regression models adjusted for age, sex, race/ethnicity, and poverty to income ratio status. Bolded values
are significant; significance level is set at p = 0.0025 based on Bonferroni correction for multiple hypothesis testing.

Nutrient contributions of foods and beverages consumed by U.S. adolescents dif-
fered by types of food store. In terms of the macronutrients, protein and fat density were
significantly higher in foods/beverages from grocery stores compared to those from con-
venience stores (both p < 0.001). On the other hand, the carbohydrate density of foods
from convenience stores was significantly higher than that from grocery stores (p < 0.001).
Regarding the other nutrients of interests, saturated fat and sodium density of foods from
grocery stores were significantly higher in foods from grocery stores than convenience
stores (all p < 0.001). Conversely, the density of total sugar and added sugar are significantly
higher in foods/beverages from convenience stores than grocery stores (both p < 0.001).
Fiber density is significantly lower in foods from convenience stores compared to grocery
stores (p < 0.001). Lastly, there were no significant differences in the mean total energy
(kcal) of foods/beverages, as well as the proportion of calories from specific foods over an
individual’s total daily energy across the two types of stores.

4. Discussion

This is the first study to utilize nationally representative data to describe differences
in U.S. adolescents” consumption of foods/beverages from grocery and convenience
stores. To our knowledge, our study is the first to provide information on the contri-
bution of foods/beverages from grocery stores, as the few studies that have examined
foods/beverages obtained by store type primarily focus on convenience stores and a limited
selection of foods/beverages (e.g., sources of added sugars) [4,35-37].

Overall, this study revealed that U.S. adolescents consume more “Beverages” and
“Snacks and Sweets” and less “Grains”, “Protein”, “Milk and Dairy”, “Condiments and
Sauces”, and “Fruits” from convenience stores than grocery stores. In addition, the aver-
age food /beverage sourced from convenience stores is more energy-dense and nutrient-
poor, such that they are higher in carbohydrates, total sugar, added sugar and lower in
protein, fat, saturated fat, sodium, and fiber, than the average food/beverage sourced
from grocery stores. These results align with past findings that suggest adolescents
consume foods/beverages of poor nutritional quality from corner stores. For example,
Lent et al. (2015) collected data on purchases from convenience stores in Philadelphia and
found that the top 5 categories of items purchased by adolescents were beverages (regu-
lar soda and fruit drinks), chips, prepared food items (e.g., deli sandwiches and bagels),
pastries, and candies [36]. The study also concluded that, on average, foods/beverages



Int. J. Environ. Res. Public Health 2021, 18, 8474 7 of 11

purchased by adolescents contained 650.2 kcal, 61.9 g added sugar, and 2.3 g fiber [36].
Meanwhile, another study reported that chips, candies, and beverages were the top three
food categories that were purchased by adolescents in urban corner stores [37].

One notable finding from this study is that a low proportion of fruits and vegetables
are consumed by adolescents from both grocery and convenience stores, with more fruits
consumed from grocery stores. This is contrary to past research with adults. For example,
Yoo et al. (2006) found that both fruit and vegetable purchases are higher in grocery stores
than convenience stores [38]. The findings from this study may be explained by the higher
availability of vegetables in convenience stores compared to fruits [39,40]. For instance,
a study reported that 78.3% of 46 convenience stores stocked canned vegetables, 47.8%
stocked frozen vegetables, and 63.0% stocked fresh vegetables. On the other hand, only
43.5% of the stores stocked canned fruits, 17.4% stocked frozen fruits, and 60.9% stocked
fresh fruits. It is also possible that fruits are sourced more from grocery stores because
fruits cost significantly more in convenience stores compared to grocery stores [41]. Finally,
there has been an increase in healthy retail programming focusing on fruits and vegetables
over the years [21]. This may have resulted in improved selling and purchase of fruits and
vegetables in convenience stores.

Another difference in the foods/beverages consumed by adolescents between store
types was in “Grains”, carbohydrates, and fiber. “Grains” were more likely to be obtained
from grocery stores, and foods/beverages consumed from convenience stores were less
fiber dense and more carbohydrate dense. Based on the types of foods in the “Grains”
category (e.g., breads, tortillas, cereals, pasta), the aforementioned differences may signal
a lack of whole grain foods consumed from convenience stores in comparison to grocery
stores. It is important to acknowledge that, generally, whole grains are under-consumed
among adolescents [42—44]. Thus, it may be important to promote initiatives that will
encourage consumption of whole grains from convenience stores.

There were also disparities in the density of added sugar in foods/beverages con-
sumed by store type. On average, added sugar density in foods/beverages from conve-
nience stores are double the amount than those from grocery stores. This is potentially
due to a high consumption of caloric beverages from convenience stores. In fact, several
studies have linked added sugar intake among adolescents to sugar-sweetened beverages
(SSBs) [45,46], which are often bought from convenience stores [36]. As such, modifying
this behavior among adolescents in convenience stores is a salient strategy. Finally, we also
found that total fat, saturated fat, and sodium density were higher from grocery stores
than convenience stores. One potential explanation for this may be that adolescents are
consuming prepared/frozen foods from grocery stores, and these foods are high in fat
and sodium [47,48]. This suggests that certain foods from grocery stores, and not just
convenience stores, may also be energy-dense and nutrient-poor.

Our findings reveal that there are several opportunities for intervening in convenience
and grocery stores to improve intake of healthy foods/beverages by adolescents. One
strategy of intervening in convenience stores is to increase the availability of fruits and
vegetables, as their availability in these stores is historically low [14,16,19]. Research has
found that the availability of a variety of fruits and vegetables in convenience stores is
positively associated with purchasing fruits and vegetables [49]. Several studies have
attempted to increase the availability of fruits and vegetables and measured outcomes
with adults [12,21]. However, given that adolescents have unique food shopping strategies,
there is a need for novel methods to target adolescent purchasing from corner stores. One
potential strategy to improve adolescent purchasing and consumption is to make a whole
grain snack pack, which is a product that pairs a whole grain snack item (e.g., granola
bar, whole grain crackers, etc.) with a fruit/vegetable and a condiment/dip, available
in convenience stores [50]. A study showed that adolescents are receptive to buying this
product if it were available in convenience stores [51]. In addition, in a related study,
convenience store stores owners stated they would also be open to stocking this product
if they had additional resources, such as advertisements and refrigeration [50]. Making
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a whole grain snack pack available to adolescents in convenience stores would not only
improve fruit and vegetable intake, but also whole grain intake.

One method that may limit the purchase and consumption of SSBs is to alter the
convenience store environment. One study revealed that when fruits and vegetables were
displayed at the front of convenience stores, likelihood of unhealthy beverages purchase
was reduced [49]. Another study added and displayed healthier drink options (smoothies,
sparkling water, water, milk, etc.) next to regular SSBs [52]. Studies also find that SSBs
are largely advertised in the media and in convenience stores [53,54], and thus removing
advertisements may reduce SSB intake. Relatedly, marketing healthy foods may also be
a viable strategy to increase demand and consumption. A review of small food stores
healthy food interventions revealed that providing promotional materials and activities
(e.g., taste-tests) improved sales of healthy items [55].

Although this study addresses a significant gap in the literature, it is not without
limitations. First, we are unable to ascertain who purchased the foods/beverages that
are consumed by adolescents as this information was not collected by NHANES. This is
important to note when interpreting the findings of this study—food /beverages groups
and nutrient densities presented reflect what were consumed by adolescents and may not
reflect adolescents’ true preferences. While adolescents have increased autonomy [56,57],
they may still not have full control over what foods/beverages are being purchased by other
members of the household. Finally, we have reported only differences of food /beverage
groups using the broadest groups available from the WWEIA food categories. Thus, we
were unable to report on differences of specific foods/beverages (e.g., fruit juice, cooked
rice, etc.), which may have given us a better idea of what types of foods/beverages are being
consumed from the two store types. However, if we had done so, numerous additional
comparisons would have been required, increasing opportunities for type I error, especially
with smaller sample sizes.

Despite these limitations, this study has several notable strengths. First, the data
utilized is nationally representative. The dietary intake data collected in NHANES was
obtained from an interviewer-administered 24-h dietary recall using the USDA Automated
Multiple-Pass Method, which is a validated method, known to produce high quality
food intake data [58]. Additionally, all the analyses were adjusted for sociodemographic
characteristics which may be confounders in our models. Our statistical analyses are
also robust as we used Bonferroni’s correction to account for the multiple comparisons
conducted in the study.

5. Conclusions

In conclusion, we found that there are significant differences in the types of foods/
beverages and nutritional content of those foods/beverages consumed by U.S. adolescents
by store type (i.e., grocery stores and convenience stores). Considering these differences, it is
important to consider specific interventions that can improve availability and encourage the
purchasing of healthier foods from both convenience stores and grocery stores. Strategies
may include increasing the availability of fruits, vegetables, whole grain snack packs, and
altering the display environment at convenience stores, as well as increasing promotional
materials or activities at both convenience stores and grocery stores. Using a combination
of strategies that target availability, accessibility, and affordability of healthy foods can
increase impact in other retail interventions. Future studies are needed to examine who
purchased foods/beverages from these stores to design and implement even more targeted
interventions at convenience and grocery stores.

Author Contributions: Conceptualization, EJ.S., TM.L. and N.G.; methodology, E].S.; formal anal-
ysis, E].S.; data curation, FJ.S. and N.G.; writing—original draft preparation, FJ.S., N.G., TM.L;
writing—review and editing, FJ.S., N.G., TM.L. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.



Int. J. Environ. Res. Public Health 2021, 18, 8474 9of 11

Institutional Review Board Statement: Data utilized for this study was collected and conducted
according to the guidelines of the Declaration of Helsinki and approved by the Institutional Review
Board (or Ethics Committee) of National Center for Health Statistics (protocol code #2011-17 and
#2018-01 for years 2011-18). Given that this is a secondary data analysis of publicly available and
de-identified data, this study was considered as not human subjects research based on Cornell
University institutional review board policy and does not require review.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study as part of participating in the National Health and Nutrition Examination Survey.

Data Availability Statement: Data from the National Health and Nutrition Examination Survey
is available through the National Center for Health Statistics, Centers for Disease Control and
Prevention website: https:/ /www.cdc.gov/nchs/nhanes/index.htm (accessed on 15 January 2021).

Acknowledgments: We would like to acknowledge Janet Figueroa who assisted us in preparing the
dataset used in this study.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Thomson, J.L.; Tussing-Humphreys, L.M.; Goodman, M.H.; Landry, A.S. Diet quality in a nationally representative sample of
American children by sociodemographic characteristics. Am. J. Clin. Nutr. 2019, 109, 127-138. [CrossRef]

2. Gu, X,; Tucker, K.L. Dietary quality of the US child and adolescent population: Trends from 1999 to 2012 and associations with
the use of federal nutrition assistance programs. Am. |. Clin. Nutr. 2017, 105, 194-202. [CrossRef]

3. Fruh, S.M. Obesity: Risk factors, complications, and strategies for sustainable long-term weight management. J. Am. Assoc. Nurse
Pract. 2017, 29, S3-S14. [CrossRef] [PubMed]

4. Drewnowski, A.; Rehm, C.D. Energy intakes of US children and adults by food purchase location and by specific food source.
Nutr. J. 2013, 12, 1-10. [CrossRef]

5. Ng, S.W,; Poti, ] M.; Popkin, B.M. Trends in racial /ethnic and income disparities in foods and beverages consumed and purchased
from stores among US households with children, 2000-2013. Am. J. Clin. Nutr. 2016, 104, 750-759. [CrossRef]

6.  Sanders-Jackson, A.; Parikh, N.M.; Schleicher, N.C.; Fortmann, S.P.; Henriksen, L. Convenience store visits by US adolescents:
Rationale for healthier retail environments. Health Place 2015, 34, 63—66. [CrossRef] [PubMed]

7. Xin,J.; Zhao, L; Wu, T;; Zhang, L.; Li, Y,; Xue, H.; Xiao, Q.; Wang, R.; Xu, P; Visscher, T.; et al. Association between access to
convenience stores and childhood obesity: A systematic review. Obes. Rev. 2021, 22, 1-25. [CrossRef] [PubMed]

8.  Powell, LM.,; Auld, M.C.; Chaloupka, EJ.; O'Malley, PM.; Johnston, L.D. Associations between access to food stores and
adolescent body mass index. Am. J. Prev. Med. 2007, 33, S301-S307. [CrossRef]

9. Laska, M.N.; Hearst, M.O.; Forsyth, A.; Pasch, K.E.; Lytle, L. Neighbourhood food environments: Are they associated with
adolescent dietary intake, food purchases and weight status? Public Health Nutr. 2010, 13, 1757-1763. [CrossRef]

10. Hager, E.R.; Cockerham, A.; O’Reilly, N.; Harrington, D.; Harding, J.; Hurley, K.M.; Black, M.M. Food swamps and food deserts
in Baltimore City, MD, USA: Associations with dietary behaviours among urban adolescent girls. Public Health Nutr. 2017, 20,
2598-2607. [CrossRef]

11. Svastisalee, C.M.; Holstein, B.E.; Due, P. Fruit and vegetable intake in adolescents: Association with socioeconomic status and
exposure to supermarkets and fast food outlets. J. Nutr. Metab. 2012, 2012, 185484. [CrossRef]

12.  Dannefer, R.; Williams, D.A.; Baronberg, S.; Silver, L. Healthy Bodegas: Increasing and Promoting Healthy Foods at Corner Stores
in New York City. Am. |. Public Health 2012, 102, e27—€31. [CrossRef] [PubMed]

13. Kiszko, K,; Cantor, J.; Abrams, C.; Ruddock, C.; Moltzen, K.; Devia, C.; McFarline, B.; Singh, H.; Elbel, B. Corner Store Purchases
in a Low-Income Urban Community in NYC. J. Community Health 2015, 40, 1084-1090. [CrossRef]

14. Laska, M.N.; Caspi, C.E.; Pelletier, ].E.; Friebur, R.; Harnack, L.J. Lack of Healthy Food in Small-Size to Mid-Size Retailers
Participating in the Supplemental Nutrition Assistance Program, Minneapolis-St. Paul, Minnesota, 2014. Prev. Chronic Dis. 2015,
12,150171. [CrossRef] [PubMed]

15. Caspi, C.E.; Lenk, K,; Pelletier, J.E.; Barnes, T.L.; Harnack, L.; Erickson, D.J.; Laska, M.N. Association between store food
environment and customer purchases in small grocery stores, gas-marts, pharmacies and dollar stores. Int. |. Behav. Nutr. Phys.
Act. 2017, 14, 76. [CrossRef]

16. Larson, N.L; Story, M.T.; Nelson, M.C. Neighborhood Environments. Disparities in Access to Healthy Foods in the U.S. Am. J.
Prev. Med. 2009, 36, 74-81. [CrossRef] [PubMed]

17. Liese, A.D.; Weis, K.E.; Pluto, D.; Smith, E.; Lawson, A. Food Store Types, Availability, and Cost of Foods in a Rural Environment.
J. Am. Diet. Assoc. 2007, 107, 1916-1923. [CrossRef]

18. Connell, C.L.; Yadrick, M.K.; Simpson, P.; Gossett, J.; McGee, B.B.; Bogle, M.L. Food Supply Adequacy in the Lower Mississippi
Delta. J. Nutr. Educ. Behav. 2007, 39, 77-83. [CrossRef]

19. Morland, K.; Filomena, S. Disparities in the availability of fruits and vegetables between racially segregated urban neighbourhoods.

Public Health Nutr. 2007, 10, 1481-1489. [CrossRef] [PubMed]


https://www.cdc.gov/nchs/nhanes/index.htm
http://doi.org/10.1093/ajcn/nqy284
http://doi.org/10.3945/ajcn.116.135095
http://doi.org/10.1002/2327-6924.12510
http://www.ncbi.nlm.nih.gov/pubmed/29024553
http://doi.org/10.1186/1475-2891-12-59
http://doi.org/10.3945/ajcn.115.127944
http://doi.org/10.1016/j.healthplace.2015.03.011
http://www.ncbi.nlm.nih.gov/pubmed/25955537
http://doi.org/10.1111/obr.12908
http://www.ncbi.nlm.nih.gov/pubmed/31274248
http://doi.org/10.1016/j.amepre.2007.07.007
http://doi.org/10.1017/S1368980010001564
http://doi.org/10.1017/S1368980016002123
http://doi.org/10.1155/2012/185484
http://doi.org/10.2105/AJPH.2011.300615
http://www.ncbi.nlm.nih.gov/pubmed/22897534
http://doi.org/10.1007/s10900-015-0033-1
http://doi.org/10.5888/pcd12.150171
http://www.ncbi.nlm.nih.gov/pubmed/26312380
http://doi.org/10.1186/s12966-017-0531-x
http://doi.org/10.1016/j.amepre.2008.09.025
http://www.ncbi.nlm.nih.gov/pubmed/18977112
http://doi.org/10.1016/j.jada.2007.08.012
http://doi.org/10.1016/j.jneb.2006.10.007
http://doi.org/10.1017/S1368980007000079
http://www.ncbi.nlm.nih.gov/pubmed/17582241

Int. J. Environ. Res. Public Health 2021, 18, 8474 10 of 11

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Adam, A; Jensen, ].D. What is the effectiveness of obesity related interventions at retail grocery stores and supermarkets?—A
systematic review. BMC Public Health 2016, 16, 1-18. [CrossRef]

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, E59. [CrossRef]

Escaron, A.L.; Meinen, A.M.; Nitzke, S.A.; Martinez-Donate, A.P. Supermarket and Grocery Store-Based Interventions to Promote
Healthful Food Choices and Eating Practices: A Systematic Review. Prev. Chronic Dis. 2013, 10, 120156. [CrossRef]

Dubowitz, T.; Ghosh-Dastidar, M.; Cohen, D.A.; Beckman, R.; Steiner, E.D.; Hunter, G.P; Florez, K.R.; Huang, C.; Vaughan, C.A.;
Sloan, J.C.; et al. Diet and perceptions change with supermarket introduction in a food desert, but not because of supermarket
use. Health Aff. 2015, 34, 1858-1868. [CrossRef]

Temple, N.J. Front-of-package food labels: A narrative review. Appetite 2020, 144, 104485. [CrossRef] [PubMed]

Glanz, K.; Bader, M.D.M,; Iyer, S. Retail grocery store marketing strategies and obesity: An integrative review. Am. J. Prev. Med.
2012, 42, 503-512. [CrossRef]

Nikolaus, C.J.; Muzaffar, H.; Nickols-Richardson, S.M. Grocery Store (or Supermarket) Tours as an Effective Nutrition Education
Medium: A Systematic Review. . Nutr. Educ. Behav. 2016, 48, 544-554. [CrossRef]

National Center for Health Statistics; Centers for Disease Control and Prevention. National Health and Nutrition Examination
Survey. Available online: https://www.cdc.gov/nchs/nhanes/about_nhanes.htm (accessed on 10 January 2020).

Cornell University IRB. IRB Decision Tree. Available online: https://researchservices.cornell.edu/sites/default/files /2019-05/
IRBDecisionTree.pdf (accessed on 10 January 2021).

Wolfson, J.A.; Leung, C.W.; Richardson, C.R. More frequent cooking at home is associated with higher Healthy Eating Index-2015
score. Public Health Nutr. 2020, 23, 2384-2394. [CrossRef] [PubMed]

Moshfegh, A.].; Rhodes, D.G.; Baer, D.J.; Murayi, T.; Clemens, ].C.; Rumpler, W.V,; Paul, D.R.; Sebastian, R.S.; Kuczynski, K.J.;
Ingwersen, L.A.; et al. The US Department of Agriculture Automated Multiple-Pass Method reduces bias in the collection of
energy intakes. Am. J. Clin. Nutr. 2008, 88, 324-332. [CrossRef] [PubMed]

Food Surveys Research Group; Beltsville Human Nutrition Research Center. USDA What We Eat in America: Food Categories
2017-2018. Available online: https:/ /www.ars.usda.gov/ARSUserFiles /80400530 /pdf/1718 /Food_Category_List.pdf (accessed
on 10 January 2021).

U.S. Department of Agriculture; U.S. Department of Health and Human Services. Dietary Guidelines for Americans, 2020-2025, 9th
ed.; U.S. Department of Health and Human Services: Washington, DC, USA, 2020.

Johnson, C.L.; Paulose-Ram, R.; Ogden, C.L. National Health and Nutrition Examination Survey: Analytic Guidelines, 1999-2010;
Centers for Disease Control and Prevention: Atlanta, GA, USA, 2014.

Centers for Disease Control and Prevention; National Center for Health Statistics. National Health and Nutrition Examination
Survey: Analytic Guidelines, 2011-2014 and 2015-2016; Centers for Disease Control and Prevention: Atlanta, GA, USA, 2018.
Drewnowski, A.; Rehm, C.D. Consumption of added sugars among us children and adults by food purchase location and food
source. Am. J. Clin. Nutr. 2014, 100, 901-907. [CrossRef] [PubMed]

Lent, M.R.; Vander Veur, S.; Mallya, G.; McCoy, T.A.; Sanders, T.A.; Colby, L.; Tewksbury, C.R.; Lawman, H.G.; Sandoval, B.;
Sherman, S.; et al. Corner store purchases made by adults, adolescents and children: Items, nutritional characteristics and amount
spent. Public Health Nutr. 2015, 18, 1706-1712. [CrossRef]

Borradaile, K.E.; Sherman, S.; Vander Veur, S.S.; McCoy, T.; Sandoval, B.; Nachmani, J.; Karpyn, A.; Foster, G.D. Snacking in
Children: The Role of Urban Corner Stores. Pediatrics 2009, 124, 1293-1298. [CrossRef]

Yoo, S.; Baranowski, T.; Missaghian, M.; Baranowski, J.; Cullen, K.; Fisher, ].O.; Watson, K.; Zakeri, I.F.; Nicklas, T. Food-purchasing
patterns for home: A grocery store-intercept survey. Public Health Nutr. 2006, 9, 384-393. [CrossRef]

Caspi, C.E,; Pelletier, ].E.; Harnack, L.; Erickson, D.J.; Laska, M.N. Differences in healthy food supply and stocking practices
between small grocery stores, gas-marts, pharmacies and dollar stores. Public Health Nutr. 2014, 19, 540-547. [CrossRef]
Gebauer, H.; Laska, M.N. Convenience Stores Surrounding Urban Schools: An Assessment of Healthy Food Availability,
Adpvertising, and Product Placement. J. Urban Health 2011, 88, 616-622. [CrossRef] [PubMed]

Gosliner, W,; Brown, D.M.; Sun, B.C.; Woodward-Lopez, G.; Crawford, P.B. Availability, quality and price of produce in low-income
neighbourhood food stores in California raise equity issues. Public Health Nutr. 2018, 21, 1639-1648. [CrossRef] [PubMed]

Larson, N.I.; Neumark-Sztainer, D.; Story, M.; Burgess-Champoux, T. Whole-Grain Intake Correlates among Adolescents and
Young Adults: Findings from Project EAT. |. Am. Diet. Assoc. 2010, 110, 230-237. [CrossRef]

Albertson, A.M.; Reicks, M; Joshi, N.; Gugger, C.K. Whole grain consumption trends and associations with body weight measures
in the United States: Results from the cross sectional National Health and Nutrition Examination Survey 2001-2012. Nutr. |. 2016,
15, 8. [CrossRef]

McGill, C.R.; Fulgoni III, V.L.; Devareddy, L. Ten-Year Trends in Fiber and Whole Grain Intakes and Food Sources for the United
States Population: National Health and Nutrition Examination Survey 2001-2010. Nutrients 2015, 7, 1119-1130. [CrossRef] [PubMed]
Reedy, J.; Krebs-Smith, S.M. Dietary Sources of Energy, Solid Fats, and Added Sugars among Children and Adolescents in the
United States. ]. Am. Diet. Assoc. 2010, 110, 1477-1484. [CrossRef]

Bailey, R.; Fulgoni, V.; Cowan, A.; Gaine, P. Sources of Added Sugars in Young Children, Adolescents, and Adults with Low and
High Intakes of Added Sugars. Nutrients 2018, 10, 102. [CrossRef] [PubMed]


http://doi.org/10.1186/s12889-016-3985-x
http://doi.org/10.5888/pcd9.110015
http://doi.org/10.5888/pcd10.120156
http://doi.org/10.1377/hlthaff.2015.0667
http://doi.org/10.1016/j.appet.2019.104485
http://www.ncbi.nlm.nih.gov/pubmed/31605724
http://doi.org/10.1016/j.amepre.2012.01.013
http://doi.org/10.1016/j.jneb.2016.05.016
https://www.cdc.gov/nchs/nhanes/about_nhanes.htm
https://researchservices.cornell.edu/sites/default/files/2019-05/IRBDecisionTree.pdf
https://researchservices.cornell.edu/sites/default/files/2019-05/IRBDecisionTree.pdf
http://doi.org/10.1017/S1368980019003549
http://www.ncbi.nlm.nih.gov/pubmed/31918785
http://doi.org/10.1093/ajcn/88.2.324
http://www.ncbi.nlm.nih.gov/pubmed/18689367
https://www.ars.usda.gov/ARSUserFiles/80400530/pdf/1718/Food_Category_List.pdf
http://doi.org/10.3945/ajcn.114.089458
http://www.ncbi.nlm.nih.gov/pubmed/25030785
http://doi.org/10.1017/S1368980014001670
http://doi.org/10.1542/peds.2009-0964
http://doi.org/10.1079/PHN2006864
http://doi.org/10.1017/S1368980015002724
http://doi.org/10.1007/s11524-011-9576-3
http://www.ncbi.nlm.nih.gov/pubmed/21491151
http://doi.org/10.1017/S1368980018000058
http://www.ncbi.nlm.nih.gov/pubmed/29540244
http://doi.org/10.1016/j.jada.2009.10.034
http://doi.org/10.1186/s12937-016-0126-4
http://doi.org/10.3390/nu7021119
http://www.ncbi.nlm.nih.gov/pubmed/25671414
http://doi.org/10.1016/j.jada.2010.07.010
http://doi.org/10.3390/nu10010102
http://www.ncbi.nlm.nih.gov/pubmed/29342109

Int. J. Environ. Res. Public Health 2021, 18, 8474 11 of 11

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Poti, ].M.; Slining, M.M.; Popkin, B.M. Solid fat and added sugar intake among US children: The role of stores, schools, and fast
food, 1994-2010. Am. J. Prev. Med. 2013, 45, 551-559. [CrossRef] [PubMed]

Elliott, C. Assessing “fun foods”: Nutritional content and analysis of supermarket foods targeted at children. Obes. Rev. 2008, 9,
368-377. [CrossRef] [PubMed]

Ruff, R.R.; Akhund, A.; Adjoian, T. Small Convenience Stores and the Local Food Environment: An Analysis of Resident Shopping
Behavior Using Multilevel Modeling. Am. ]. Health Promot. 2016, 30, 172-180. [CrossRef]

Leak, T.M.; Gangrade, N.; Setiono, EJ.; Mudrak, E. Facilitators and Barriers to Preparing and Selling Whole Grain Snack Packs in
New York City Corner Stores Participating in a Healthy Retail Program. J. Hunger Environ. Nutr. 2020, 15, 658-668. [CrossRef]
Leak, T.M.; Setiono, F.; Gangrade, N.; Mudrak, E. Youth Willingness to Purchase Whole Grain Snack Packs from New York City
Corner Stores Participating in a Healthy Retail Program. Int. ]. Environ. Res. Public Health 2019, 16, 3233. [CrossRef] [PubMed]
Foster, G.D.; Karpyn, A.; Wojtanowski, A.C.; Davis, E.; Weiss, S.; Brensinger, C.; Tierney, A.; Guo, W.; Brown, J.; Spross, C.; et al.
Placement and promotion strategies to increase sales of healthier products in supermarkets in low-income, ethnically diverse
neighborhoods: A randomized controlled trial. Am. J. Clin. Nutr. 2014, 99, 1359-1368. [CrossRef]

Houghtaling, B.; Holston, D.; Szocs, C.; Penn, J.; Qi, D.; Hedrick, V. A rapid review of stocking and marketing practices used to
sell sugar-sweetened beverages in US food stores. Obes. Rev. 2021, 22, 1-29. [CrossRef]

Gesualdo, N.; Yanovitzky, I. Advertising Susceptibility and Youth Preference for and Consumption of Sugar-Sweetened Beverages:
Findings from a National Survey. |. Nutr. Educ. Behav. 2019, 51, 16-22. [CrossRef]

Gittelsohn, J.; Laska, M.N.; Karpyn, A.; Klingler, K.; Ayala, G.X. Lessons Learned From Small Store Programs to Increase Healthy
Food Access. Am. |. Health Behav. 2014, 38, 307-315. [CrossRef]

He, M.; Tucker, P,; Gilliland, J.; Irwin, J.D.; Larsen, K.; Hess, P. The influence of local food environments on adolescents’ food
purchasing behaviors. Int. J. Environ. Res. Public Health 2012, 9, 1458-1471. [CrossRef]

Bowman, S.A.; Gortmaker, S.L.; Ebbeling, C.B.; Pereira, M.A.; Ludwig, D.S. Effects of Fast-Food Consumption on Energy Intake
and Diet Quality among Children in a National Household Survey. Pediatrics 2004, 113, 112-118. [CrossRef] [PubMed]

Raper, N.; Perloff, B.; Ingwersen, L.; Steinfeldt, L.; Anand, J. An Overview of USDA'’s Dietary Intake Data System. J. Food Compos.
Anal. 2004, 17, 545-555. [CrossRef]


http://doi.org/10.1016/j.amepre.2013.06.013
http://www.ncbi.nlm.nih.gov/pubmed/24139767
http://doi.org/10.1111/j.1467-789X.2007.00418.x
http://www.ncbi.nlm.nih.gov/pubmed/17961131
http://doi.org/10.4278/ajhp.140326-QUAN-121
http://doi.org/10.1080/19320248.2020.1785363
http://doi.org/10.3390/ijerph16183233
http://www.ncbi.nlm.nih.gov/pubmed/31487809
http://doi.org/10.3945/ajcn.113.075572
http://doi.org/10.1111/obr.13179
http://doi.org/10.1016/j.jneb.2018.10.007
http://doi.org/10.5993/AJHB.38.2.16
http://doi.org/10.3390/ijerph9041458
http://doi.org/10.1542/peds.113.1.112
http://www.ncbi.nlm.nih.gov/pubmed/14702458
http://doi.org/10.1016/j.jfca.2004.02.013

	Introduction 
	Materials and Methods 
	Study Design and Population 
	Measures 
	Sociodemographic Characteristics 
	Dietary Intake 

	Statistical Analyses 

	Results 
	Discussion 
	Conclusions 
	References

