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Abstract

The objectives of the study were to assess fruit and vegetable intake of 6" to 8t
grade youth in low-income areas, assess their food environment, and determine factors
that influenced fruit and vegetable consumption.

Sixth to eighth grade youth from two low-income communities in each of the
three states of South Dakota, Kansas and Ohio were involved in the study. Fruit and
vegetable intake was measured using the National Cancer Institute (NCI) fruit and
vegetable screener tool. The food environment was measured using the Nutrition
Environment Measures Survey for Restaurants (NEMS-R) and the Nutrition
Environment Measures Survey for Stores (NEMS-S) tools. A generalized linear mixed
model in PROC GLIMMIX was used to assess possible predictors of fruit and vegetable
intake.

Average daily fruit and vegetable consumption for males and females was 3.8 cups
(95%Cl= 2.4-6.0) and 3.1 cups (95%Cl=2.0-4.9) respectively. Grade, gender, ethnicity,
community, and state of residence did not influence fruit and vegetable consumption,
while fruit and vegetable availability at home influenced intake. Youth had a favorable

view of their food environment, contrary to the findings of objective measures.
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Chapter 1- Introduction

Between 2011 and 2012, 8.1% of infants and toddlers were reported to have high
weight for recumbent length; 16.9% of youth, and about 35% of adults older than 20
years in the U.S. were obese (Ogden et al., 2014). The obesity epidemic continues to
be an issue of Public Health concern in this country. Although obesity is conventionally
attributed to various individual causes including genetic, metabolic and behavioral
factors, its etiology is closely linked to environmental factors (Boehmer et al., 2007; Hill,
1999). Previously, interventions have primarily focused on individual nutrition education,
dietary and behavioral modification, and other individual psychological and social
factors. However, research indicates that focus on physiological and social factors has
not been effective in mitigating obesity, given that prevalence is still on the increase
(Cummins & Macintyre 2006; French et al., 2001; Garner & Wooley, 1991; and Glanz et

al., 2005).

The immediate causes of obesity are understood to be excessive energy intake coupled
with inadequate physical activity, however the factors that lead to increased energy
intake and reduced physical activity are more complex and less understood. According
to Glanz et al. (2005), individual-level social parallels of diet and physical activity
behaviors inadequately explain obesity. Many who subscribe to this school of thought
argue that the food environment has a much bigger role to play in shaping dietary

behaviors (and therefore is a significant predictor of obesity) than previously presented
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(French et al., 2001; Glanz et al., 2005). Hill & Peter, (1998); Nestle & Jacobson (2000);
Diex-Roux (2003); and Hill et al. (2003) have posited that the environment plays a
crucial role in obesity development through its promotion of excessive energy intake
and reduced physical activity. However, research on the mechanisms by which the

food environment exerts influence on obesity, is only in its infancy.

Research shows that disparities across neighborhoods, with regard to access to healthy
foods, put certain communities at higher risk for chronic conditions like obesity, than
others (Lewis et al., 2005). Numerous research findings have shown a link between
ecological factors and other chronic conditions including type 2 diabetes, cardiovascular
diseases and some types of cancers (Hill et al., 1998; Lewis et al., 2005; Stokols, 1992).
Glanz et al. (2007) posited that social and built environments influence access to
affordable healthy food. The food and or nutrition environment is broadly defined as a
complex multi-level entity with sub-environments including community, organization,
consumer and information nutrition environments (Glanz et al., 2005; Holstein et al.,
2007). According to Glanz et al. (2005), the community and consumer environments
have the most significant impact on obesity and overweight. Glanz et al. (2005) and
Mckinnon et al. (2009) further describe the food environment as encompassing the
home, community, media and information environments, food stores (including grocery
stores, supermarkets, farmers markets and food pantries), restaurants (such as fast
food and full service restaurants), schools, and worksites. They defined the general

community environment as the number, type, location and accessibility of food outlets in



an area. It is assessed by using either proximity (distance between food outlet and
residence) or density (hnumber of food outlets in a given area of residence) measures of
food outlets. Food outlets comprise both restaurants (full service and limited service
restaurants) and food stores (grocery stores, supermarkets, convenience stores)

(Holstein et al., 2007).

Moorland et al. (2002) delineated the important role played by presence of food stores
and supermarkets in rural and low-income communities. The availability of food
stores/supermarkets with healthy food options (including fruits and vegetables) has
been shown to be an important determinant of access to healthy foods and
consequently healthy eating patterns among residents of low-income communities.
Morland et al. (2002) and Zenk et al. (2005) have documented racial and ethnic
disparities in access to food stores and supermarkets, which revealed that African
Americans’ consumption of fruits and vegetables was higher for those in close proximity
to supermarkets and food stores. Availability of one supermarket was associated with
32% increase in fruit and vegetable consumption among African Americans. Morland &
Filomena’s (2007) findings also revealed that predominantly white neighborhoods had
greater supermarket access compared to racially mixed areas, and a lower proportion of
food stores in predominantly African American neighborhoods carried fresh produce
compared to white and racially mixed neighborhoods. In fact, supermarkets were four
times more likely to be found in predominantly white neighborhoods than in

predominantly black neighborhoods. Furthermore, predominantly black neighborhoods



also generally had fewer healthy foods compared to areas with fewer African American

residents (Lewis et al., 2011).

Despite compelling evidence for the significant role played by environmental factors in
the etiology of obesity and the inadequacies of individual-based intervention
approaches, there are limited research studies focused on measuring the food
environment. There are still many constraints to measuring the food environment.
These include: the psychometric standards to which measurement tools assessing the
food environment should be held (such as validity and reliability); how the food
environment can be assessed in the broader context of an ecological model; and the
choice of the best study designs for assessing the importance of environmental factors
(Lytle, 2002). Commonly used data collection methods for assessing the location and
description of food outlets include direct observation, and assessment of commercial or
organizational business listings; and both methods measure food outlet location and

density.

Measurement of the consumer nutrition environment is focused on food availability,
shelf space, placement of items within food outlets, in-store advertising and signage,
and price. There are two measures used to capture the components of the community
and consumer nutrition environment, these include the Nutrition Environment Measures
Survey (NEMS) index and the Checklist of Health Promotion Environments at Worksites

(CHEW) (Glanz et al., 2008; Kelly et al., 2011; and Saelens et al., 2007). According to



Glanz et al. (2007) and Saelens et al. (2007), the NEMS tools were developed to
assess consumer and community nutrition environments within food outlets (NEMS-S)

and restaurants (NEMS-R).

Based on the Socio-Ecological theoretical framework, the objectives of this study were
threefold: assess fruit and vegetable intake of youth in the 6™ to 8" grade; and
objectively assess their physical (food environment) and intrapersonal factors (individual
perception of their food environment). The third objective was to examine the impact of
intrapersonal factors (gender, ethnicity and grade), interpersonal factors (fruit and
vegetable availability at home) and community factors (community of residence; fruit
and vegetable availability at school and at the store) on youth fruit and vegetable intake.
The study had two hypotheses. The first was that fruit and vegetable consumption of
youth in low-income areas would be lower than USDA recommendations. The second
was that grade, gender, ethnicity, community of residence and consumption of

unhealthy foods would predict fruit and vegetable intake.



Chapter 2- Literature review

A review of literature was conducted to better understand the impact of community
nutrition and consumer nutrition environments on the consumption of healthy foods, in
particular, fruits and vegetables. In the review, obesity prevalence and its relationship to
fruit and vegetable consumption, the Socio-Ecological Model, objective methods for
measuring the community nutrition environment, and the impact of individual perception

of environment, on total fruit and vegetable consumption; are addressed.

Overweight and obesity in the U.S

Physiologically, overweight and obesity result from excess energy consumption, which
is not matched with appropriate energy expenditure. However, obesity etiology is also
linked to complex interactions between genetic, metabolic, behavioral and
environmental factors (Hill and Peters, 1998; Poston & Foreyt, 1999). The Socio-
Ecological theory of health behavior proposes that physical and social environments
influence obesity through their effect on diet and physical activity behaviors.
Obesogenic environments common in western countries such as the U.S. promote
inactivity and over-eating at a population level (Franklin, 2001; and Swinburn et al.,
1999). As a result, in the U.S., 8.4% of infants and toddlers have high weight for
recumbent length; 16.9% of youth and 35% of adults are obese (Ogden et al., (2014).
Furthermore, Wang and colleagues (2008) reported that overweight and obesity
prevalence has increased steadily among US populations groups, however the increase

is much higher among minority groups, specifically, black women and Mexican-
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American men. They further predict that by 2030, 86.3% of American adults will be

overweight or obese, and 51% will be obese.

The consequences of high obesity prevalence in the American population are reflected
in the rising healthcare costs, costs incurred to treat chronic conditions such as stroke,
cardiovascular diseases, type 2 diabetes, and various forms of cancers among other
lifestyle-induced conditions. In fact, Wang and colleagues (2008) reported that
overweight and obesity accounted for about 9.1% (78.5 billion US dollars) of total US
healthcare expenditures in 1998. They further predicted a rise in health care costs to the
tune of 860.7 to 956.9 billion US dollars by 2030, (which would reflect 16-18% of U.S.
healthcare costs) hence the need for more potent interventions and policies in place. In
addition to health and economic effects, obesity has social and psychological
consequences; it is associated with depression, anxiety, eating disorders, negative body

image and low self-esteem (Greeneberg et al., 2005; Russel-Mayhew et al., 2012).

Relationship between Fruit and vegetable consumption and obesity

The USDA (2015) dietary guidelines recommend that Americans two years and older
follow a balanced diet, with plenty of whole grains, at least 2 servings of fruits and 2.5
servings of vegetables per day; in addition to low intake of saturated fat and cholesterol
(Casagrande et al., 2007). A plethora of studies show positive correlations between
consumption of fruits and vegetables and lower risk of chronic diseases such as

cardiovascular diseases, obesity, stroke, hypertension, type 2 diabetes and certain



cancers among others (Bazzano et al., 2002; Bazzano, 2006; and Josiphura et al.,
2001). Tohill and colleagues’ (2004) reviewed literature revealed that consumption of
fruits and vegetables also plays a key role in weight management and prevention of
obesity. Shintani and colleagues’ (2001) study also explored the effects of a traditional
native Hawaiian diet rich in fruits and vegetables, on body weights of overweight
Hawaiians. Their findings revealed that over the course of the three-week study period,
subjects on the Hawaiian diet had reduced daily energy intake and lost an average
weight of 7.8kg. However, despite the reduction in energy intake, subjects reported the
traditional Hawaiian diet to be adequately satiating. In the twelve-year follow up to the
Nurses’ Health cohort study, He et al. (2004) reported an inverse association between
intake of fruits and vegetables and risk of overweight and obesity among middle-aged
women. They reported a 24% and 28% reduction in obesity risk and risk of gaining
weight, respectively, associated with increase in fruit and vegetable consumption.
Although data directly relating fruit and vegetable consumption to risk of obesity and
long-term weight gain are limited, the Nurses’ Health study provides evidence for the
need to advocate for more fruits and vegetables consumption as a strategy in

combating overweight and obesity.

The Socio-Ecological Model

Ecological models provide frameworks for understanding the multiple and interacting
determinants of health behaviors, such as fruit and vegetable consumption. The
principal concept of the Ecological Model, according to Sallis and colleagues (2008) is

that behavior including health behavior, has multiple levels of influence including:
8



intrapersonal (biological and psychological), interpersonal (social and cultural),
organizational, community, physical environment, and policy. These influences on
behaviors interact across the different levels, and therefore multi-level interventions are
necessary and more effective in changing behavior. This study sought to examine both
the physical environment (food environment) and intra personal factors (perception of
the food environment) of youth living in low-income areas. In addition, the study also
examined the impact of intrapersonal factors (gender, ethnicity and grade),
interpersonal factors (fruit and vegetable availability at home), and community factors
(fruit and vegetable availability at school and at the store; and community of residence)

on fruit and vegetable intake of youth.

Low-income communities in the US

According to the United States Department of Health and Human Services (HHS),
individuals who are financially constrained have higher mortality and morbidity rates
compared to the general population; and they are more likely to belong to a minority
ethnic group (HHS, 2003). Individuals with limited income and more often minority
groups, have a lifelong exposure to excessive environmental and physical stress levels
that predispose them to chronic diseases such as obesity, heart disease, type 2
diabetes among others (Cubbin et al., 2001; Deaton & Lubotsky, 2003; Friedrich, 2000;
and Veenema, 2001). These disparities in health are also significantly correlated with
residential segregation and neighborhood deprivation (Gee & payne-Sturges, 2004).
Research also shows that poor and minority neighborhoods tend to be more exposed to

unhealthy advertisements for alcohol, tobacco and unhealthy food, in addition to having
9



fewer supermarkets and fewer pharmacies. The few supermarkets and food stores
available in these neighborhoods also generally have limited availability of healthy
foods, which renders such neighborhoods “food deserts” (Morland et al., 2002 Morrison

et al., 2000).

There is lack of consensus on the definition of food deserts and on the appropriate
measures required to identify them. As such, various researchers define them
differently. For example, according to availability and number of food stores or
according to the type and quality of foods they avail to their clients (Walker et al., 2010).
Cummins & Macintyre (2002) defined food deserts as “poor urban areas in which
residents do not have access to affordable healthy food.” Conversely, Hendrickson and
colleagues (2006) defined food deserts as “urban areas with ten or fewer food stores
that have more than twenty employees.” One of the theories put forward to explain the
formation of food deserts alludes to both the development and closure of stores. That is,
growth and expansion of large chain supermarkets and stores, which in turn
outcompete and eventually force smaller neighborhood grocery stores to close. As a
result, people in these neighborhoods are left with transportation constraints in
accessing affordable healthy foods, which are only available at large chain stores or
supermarkets. To access large chain stores, low-income individuals are required to
have cars or be able to meet public transportation costs (Alwitt & Donley, 1997; Furey et
al., 2001; and Guy et al., 2004). There is another theory, which suggests that food

deserts resulted from changes in demographics in larger U.S. cities. Bianchi and
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colleagues (1986) posited that the period between 1970 and 1988 was characterized by
increased economic segregation and emigration of the affluent from inner cities to
suburban areas. This in turn caused a significant proportion of inner city stores to close

(Alwitt & Donley, 1997).

Social and physical environments of low-income individuals influence their diets and
their ability to acquire healthy food. Morland and associates (2007) suggested that Low-
income individuals that live in food deserts are inadvertently exposed to high-energy
dense food from both stores and restaurants within their neighborhoods. Food deserts
are also significantly correlated with low fruit and vegetable intake, and consequently
obesity (Laraia et al., 2004; Morland et al., 2002; and Pearson et al., 2005). Moreover,
individuals that regularly shop at small food stores have also been shown to have a
lower consumption of fruits and vegetables and on a less regular basis (Zenk et al.,
2005). This is partly attributed to the fact that larger sized food stores, which are usually
not available in food deserts, are more likely to stock healthier foods and offer these
foods at a lower cost compared to smaller stores. Studies done by Cheadle et al. (1991)
and Fisher & Strogatz (1999), confirm the significant relationship between food cost,
availability of healthy foods in stores, diet quality, and health status of individuals that

live in food deserts.

Ogden and colleagues (2006) reported that the prevalence of obesity is much higher

among minority ethnic groups including African Americans and Hispanics, than among
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white populations. Similarly, Diez-Roux and associates (1999) revealed that obesity
related complications such as atherosclerosis, diabetes, and cancer, are also more
common among minority low-income populations. Ward and colleagues (2004) in their
study examining cancer disparities by race and social economic status, revealed that
residents of poorer neighborhoods had higher rates of cancer, coupled with lower five-
year survival rates. Moreover, they were also more likely to be either African American,
American Indian or Hispanics. Giger and associates (2007) define health disparities as
“differences in the incidence, prevalence, mortality, and burden of diseases and other
adverse health conditions that exist among specific populations groups in the United
States.” Previously, health disparities have also been tied to racial categories and
variations in genetic composition (Williams, 2002). Giger and colleagues (2007) also
reported that health disparities between Caucasian and ethnically and racially diverse
and underserved groups, still exist despite various Federal, State and local initiatives

geared towards their elimination.

Impact of food environment on consumption of healthy foods in low-income
communities

Story and colleagues (2008) define the environment as everything outside the individual
in contrast to individual or personal variables. They further postulated that for individuals
to make healthy food and lifestyle choices, they require a supportive environment with
accessible and affordable wholesome (healthy) foods. Several factors within the home

are associated with healthy dietary habits, and these include availability (presence of

12



healthy foods in the home) and accessibility of healthy foods, frequency of family meals,

in addition to parental food habits and practices.

Numerous research findings have shown a link between ecological factors and chronic
conditions such as type 2 diabetes, cardiovascular diseases and some types of cancers
(Hill et al., 1998; Lewis et al., 2005; and Stokols, 1992). According to Glanz et al.
(2005), individual-level social parallels of diet and physical activity behaviors
inadequately explain obesity. Research also shows that disparities across
neighborhoods with regard to access to healthy foods put certain communities at higher

risk for chronic conditions than others (Lewis et al., 2005).

Story et al. (2008) defined environmental interventions as strategies that involve altering
the physical surroundings, social climate, information availability and organizational
systems to promote behavior change. Glanz and associates (2007) further postulate
that social and built environments influence access to affordable healthy food. They
subdivide the nutrition environment into two: the community nutrition environment (CNE)
and the consumer nutrition environment (CONE). The CNE is defined as the number,
type, location and accessibility of food outlets including grocery stores. The CONE on
the other is what consumers encounter in and around places where they buy food,
including availability, cost, and quality of healthy foods. Caspi and colleagues (2012)

explored Pechansky & Thomas’ (1981) five dimensions of food access, which included

13



availability, accessibility, affordability, accommodation and acceptability; which

considerably impact the food environment.

Penchansky & Thomas (1981) defined food availability as adequate supply of healthy
food (for example presence of certain types of restaurants and places where produce
can be purchased). Accessibility on the other hand denotes the location of the food
supply and ease of getting to it. Time required to get to such a location in addition to the
distance covered act as measures of accessibility. Alwitt & Donley (1997) showed that
the poor usually have to travel longer distances to access the same resources (such as
healthy food) as their non-poor counterparts. Moreover, poor residents usually lack
transportation to chain stores that have more varied and healthy food options (Coterill &
Franklin, 1995). Affordability relates to food prices and individuals’ perceptions of worth
in relation to cost. Affordability is measured by store audits of specific healthy foods.
Acceptability refers to attitudes towards tributes of individuals’ local food environment
and the extent to which food supply meets personal standards. Garasky et al. (2004)
findings revealed that residents of rural and low-income communities perceived their
food environment as having a less than adequate number of supermarkets or food
stores. In addition, Hendrickson et al. (2006) also revealed that foods within food
deserts were of less than adequate quality than those in non-food desert areas. Lastly,
accommodation designates how well the local food sources accept and adjust to local

residents’ needs, for example, food store acceptance of SNAP checks.
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Moorland et al. (2002) elucidates the importance of the availability of food stores and
supermarkets in rural and low-income communities. The availability of food
stores/supermarkets with healthy food options (including fruits and vegetables) has
been shown to be an important determining factor of access to healthy foods and
consequently healthy eating patterns among residents of low-income communities.
Morland et al. (2002) and Zenk et al. (2005) have documented racial and ethnic
disparities in access to food stores and supermarkets which revealed that African
Americans’ consumption of fruits and vegetables was higher for those in close proximity
to supermarkets and food stores. Availability of one supermarket was associated with
32% increase in fruit and vegetable consumption among African Americans. Morland &
Filomena’s (2007) findings also revealed that predominantly white neighborhoods had
greater supermarket access compared to racially mixed areas, and a lower proportion of
food stores in predominantly African American neighborhoods carried fresh produce
compared to white and racially mixed neighborhoods. In fact, supermarkets were four
times more likely to be found in predominantly white neighborhoods than in black
neighborhoods. Predominantly black neighborhoods also had fewer healthy food

options compared to areas with fewer African American residents (Lewis et al., 2005).

Foley & Pollard (1998) and Mackeras (1997) argued that cost is the most significant
predictor of dietary choices and thus healthy eating habits are difficult for the poor. This
is in tandem with the findings of Morland et al. (2002) which revealed that locations of

food stores and other food service places were associated with the wealth and social
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make-up of the neighborhoods in which they were situated. This may be a more
important predictor of healthy eating habits than personal dietary habits or attitudes.
Their findings revealed disproportionate distribution of supermarkets in four states
(North Carolina, Maryland, Minnesota and Mississippi) with a ratio of supermarkets to
residents being 1: 23,582 and 1: 3816 for people in predominantly African American

and predominantly white neighborhoods respectively (Morland et al., 2002).

Their findings supported research studies, which revealed disproportionately high rates
of morbidity, mortality, and adverse health conditions among racial minority
neighborhoods in U.S. states (Cubbin et al., 2001; Deaton & Lubotsky, 2003). These
neighborhoods also have increased exposure to unhealthy advertising for tobacco and
alcohol and fewer drugs in the few pharmacies and supermarkets available. Block et al.
(2004) also points out that predominantly African American neighborhoods had six

times more fast food restaurants than predominantly white neighborhoods.

Food Environment Perceptions

To fully appreciate environmental determinants of obesity, both objective neighborhood-
level measures (for example on-site in-store audits) and subjective perceptions about
the food environment (which influence food purchasing habits and shopping frequency),
need to be considered (Gustafson et al., 2011). Perception-based measures are
beneficial in detecting variation in availability and quality of healthy food, which may not

be possible with more objective measures (Moore et al., 2008).
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A cross-sectional study done by Sharkey and associates (2010) revealed that
perceptions of community and household food resources were consistently negatively
correlated with fruit and vegetable intake, among seniors residing in rural areas. Jilcott
et al. (2009) examined low to moderate income midlife women’s perceptions of their
community food environment, and reported differences in perception of the environment
between urban and rural dwelling women. Rural women reported having fewer
supermarkets and restaurants, while those living in urban areas reported fewer produce
stands. Inglis & Crawford (2008) carried out a cross-sectional study to evaluate the
contribution of perceived environmental factors to mediating socioeconomic variations in
women’s fruit, vegetables and fast food consumption, in Australia. Their findings
revealed that socioeconomic variations in diet were contingent on perceptions of food
availability, accessibility and affordability, and when perceived environmental variables
were controlled for, associations between socioeconomic status and diet were weak
and not significant. Interventions targeting reduction of socioeconomic and health
disparities should therefore aim at identifying household, neighborhood and community

facilitators and barriers to healthy food choices.

Measuring the Food Environment

Measurement tools used for assessing the local food environment need to adhere to
psychometric standards in order for researchers and public health specialists to
understand the correlation between these environments and health. This is important for
developing relevant interventions to improve access and availability of healthy food to

the population. Food and nutrition environments comprise all potential determinants of
17



what people eat, and are measured differently from individual factors such as food
habits. Measurement of the food environment is a relatively new concept, and as such,
research on the various methods of measurement is new and not widely available.
According to Glanz et al. (2005) and Mckinnon et al. (2009), the food environment
includes the home, community, media and information environments, food stores
(including grocery stores, supermarkets farmers’ markets and food pantries),
restaurants (such as fast food and full service restaurants), schools and worksites. They
define food stores and restaurants as places one travels to purchase food; while
worksites and schools and schools are places where individuals spend a big chunk of
their time and also happen to provide food (in form of vending machines and cafeterias)
Lytle (2009) adumbrated the potential constraints to measuring the food environment.
These include: the psychometric standards to which measurement tools assessing the
food environment should be held (such as validity and reliability); how the food
environment can be assessed in the broader context of an ecological model; and the
choice of the best study designs for assessing the importance of environmental factors.
McKinnon and his colleagues’ (2009) review of literature on the tools and methods used
to measure the food environment revealed that all the measures could be either
categorized as instruments or methodologies. They defined instruments as
standardized assessment tools used to assess observed or perceived food
environments; and these were in form of checklists (based on pre-determined lists of
foods), market baskets (based on pre-determined lists of foods meant to represent total

diet), inventory (reporting all foods) or interview/questionnaires (predetermined list of
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guestions pertaining the food environment). The checklist and market basket tools may
both be used to collect information on food availability, price and quality. However, the
difference lies in the fact that checklists include all indicator foods preselected or
predetermined while a market basket represents foods that make an adequate diet (and
therefore may include both healthy and unhealthy frequently consumed food options
among the population). Therefore, market baskets are usually limited to food stores
while checklists may be used in food stores as well as restaurants, schools and
worksites. According to Moore & Diez-Roux (2006), local food environments act as
independent predictors of individual food choices and diet quality, especially where
there’s pronounced segregation by income and ethnicity. Kelly et al. (2011) subdivided
the food environment into three to include: the community nutrition environment, the

consumer nutrition environment and the organizational nutrition environment.

Measuring the community nutrition environment

According to Kelly et al. (2011), the community nutrition environment involves proximity
of food outlets to residences, and their concentration in a given area. Commonly used
data collection methods used to assess the location and describe food outlets include:
direct observation, and assessment of commercial or organizational business listings.
Both methods measured food outlet location and density. Direct observation involves
scanning areas by walking through neighborhoods or settings and taking note of

identified food outlets.
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This method has a higher validity due to its ability to identify smaller stalls, vending
machines and even street vendors (most of these would otherwise not be identified or
listed as commercial businesses). However, it is time, labor and resource intensive.
Assessment of commercial and or business listings involves using data from registered
food businesses. Even though this method has low validity (resulting from
documentation errors and incomplete information), its more practical due to the ease of

access of freely available data (Kelly et al., 2011; Spence et al., 2009).

Measuring the consumer nutrition environment

Measurement of the consumer nutrition environment is focused on food availability,
shelf space, placement of items within food outlets, in-store advertising in addition to
signage and price. That is, measuring the consumer nutrition environment involves
measuring the “4P’s of marketing; price, product, place and promotion. The method
primarily used to measure the consumer nutrition environment assesses physical
measurements of shelf-space, food availability, accessibility and prominence. The linear
length of shelf-space allotted to foodstuffs including “end-of-aisle” baskets and bins is
also assessed. In addition, items displayed in baskets/bins, depth and width are
measured to reflect what the customer is able to see. The validity of this method is quite
high, mostly because standard measuring instruments are used; and the reliability (in
form of inter rater reliability and repeatability) was also found to be high. However, with
regard to large stores or samples, the method is time intensive (hence reduced

practicality).
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Components of the consumer nutrition environment are captured by using the Nutrition
Environment Measures Study (NEMS) index and the Checklist of Health Promotion
Environments for Worksites (CHEW). However, both tools may be modified to collect
information from other food outlet settings (Glanz et al., 2008; Kelly et al., 2011; and
Saelens et al., 2007).

The Nutrition Environment Measures Survey (NEMS) tools

The NEMS tools are observational measures that evaluate consumer nutrition
environments in food outlets mostly stores and restaurants. While the NEMS index
collects information on retail environments within communities, the CHEW instrument
collects information from worksites (that is, structural features of worksites including
availability of healthy food at cafeterias and vending machines). It collects information
on fruit, salads, low fat dairy, low fat/sugar snacks, diet drinks, water and juice in
addition to information on vending machines and canteens. The reliability (inter-rater
reliability) of CHEW as an instrument is high; however, practicality is not as high. The
NEMS tool is used to evaluate stores (NEMS-S), restaurants (NEMS-R), vending
machines (NEMS-V) and more recently perceived nutrition environment (NEMS-P). The
NEMS-S index has a composite score for food stores based on availability, quality and
price of healthier options for ten indicator foods which include milk, fruit, vegetables,
baked goods, frozen meals, processed meat, beverages, bread, cereal and chips. Two
points are awarded to stores for each indicator food for the availability of healthier
options (availability score); two points for lower priced healthier options (price score)

and up to three points for having more produce of acceptable quality (the quality score).
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As a result, the NEMS-S tool has found use as a comparative tool for store types in

various geographic areas.

The NEMS-R tool is used to assess nutrition environments at restaurants by evaluating
eight types of food indicators namely: healthy main dish choices (low fat, low calorie,
healthy main dish options), availability of fruits and vegetables without added sauce,
whole grain bread and baked chips, beverages, children’s menus, signage and
promotions, facilitators and barriers to healthy eating, pricing and accessibility. For
menu items without nutritional information, conservative criteria regarding inclusion of
high calorie and high fat ingredients are used. The tool evaluates healthy entrees and
main dish salads; healthy entrees are defined as less than or equal to 800 calories
(which represents two fifth of the FDA food label standard), less than or equal to 30%
calories from fat and less than or equal to 10% calories from saturated fat. Main dish
salads are defined as healthy if relevant nutritional information was indicated on the
menu; or if a low fat or fat free dressing is available. Facilitators of healthy eating
include: availability of nutrition information on the menu, labeling of entrees as being
healthier, availability of reduced size portions on the menu, allowance for special
requests to modify entrees (for example substitution of vegetables for French fries), and
availability of a salad bar. Barriers to healthy eating assessed include: encouragement
of larger portion sizes through price discounts, the menu encourages over eating for
example unlimited refills (excluding beverages), prohibition of special requests and

substitutions, promotion of low carbohydrates, and availability of the “all you can eat” or
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“unlimited” portions option on the menu. Saelens and colleagues (2007) developed the
tool and tested its inter-rater and test-retest reliability which was found to be high with
most kappa values greater than 0.80 (Franco et al., 2008; Glanz et al., 2008; Kelly et

al., 2011; Saelens et al., 2007; and story et al., 2008).

Voss and colleagues (2012) developed the NEMS-V tool to evaluate the vending
machine environment, by assessing availability of healthier food and beverage options
in vending machines located in schools, business premises and communities. They also
developed a website with a tutorial on how to use the tool along with a healthy choices
calculator. A completed NEMS-V assessment includes: (1) visual depiction of each
vending machine displaying green, yellow or red coded foods and beverages. These
are based on the Health and Sustainable Guidelines (HHS) for Federal concessions
and vending operations. (2) Provision of certificates for each machine and its location as
a whole for example gold awards for machines that have at least 50% of the food or
75% of their beverages in the yellow or green, without any unhealthy advertisements.
(3) Generation of report cards for each machine and location with a checklist of action
steps needed to make healthier choices. The tool’s developers also rated its inter-rater
reliability and inter test-retest reliability, and these were found to be sufficiently high.
They anticipated the tool would be beneficial to public health professionals
implementing policy and environmental change initiatives. In addition, the authors report
that the vending machine project will support a policy calling for state facilities to provide

a minimum of less than 30% of foods and beverages in their vending machines as
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healthy options, based on the NEMS-V criteria, which will be used as a model for other

businesses (Voss et al., 2012).

Green & Glanz (2015) developed the NEMS-P tool using a multiphase system
measurement development process to comprehensively evaluate the main scopes of
perceived food environments including the community nutrition environment, the
consumer nutrition environment and the home food environment. Its development
involved five steps: (1) the development of a conceptual model and inventory of items;
(2) expert review; (3) pilot testing and cognitive interviews; (4) revising the survey; and
(5) administration of the revised survey to participants in neighborhoods of high and low
social economic status on two occasions in order to evaluate neighborhood differences
and test-retest reliability. The final survey tool comprised of 118 items with 53
recommended items for measuring the key constructs of perceived food environments.
Supplementary survey items also addressed psychosocial factors, health behaviors,
socio-demographic factors, shopping behaviors and eating behaviors. The tool’s test-
retest reliability for core constructs of perceived nutrition environments was found to be
between moderate and good for majority of the measured constructs. The tool was also
able to show that “residents of higher socioeconomic status neighborhoods reported
higher scores in stores, stronger agreement that healthy options were available in
nearby restaurants, and higher scores for accessibility of healthy foods in their homes.”

Therefore, the tool was able to distinguish between perceptions of nutrition
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environments between residents of higher socioeconomic status neighborhoods and

those living in low socioeconomic status neighborhoods (Green & Glanz, 2015).
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Chapter 3- Manuscript

Abstract: Fruit and Vegetable intake of youth in low-income communities

Objectives: Assess fruit and vegetable intake of 6" to 8" grade youth in low-income
areas, assess their food environment, and determine factors that influenced their fruit

and vegetable consumption.

Design: The design was a cross-sectional study conducted as part of a larger, five-year
tristate community—based participatory research (CBPR) project titled “Ignite: Sparking

youth to create Healthy communities.

Setting: Two low-income communities in each of the three states of South Dakota,

Kansas and Ohio.
Participants: 6% to 8" grade youth.

Variables measured Fruit and vegetable intake, food environment, perception of food

environment and factors influencing fruit and vegetable consumption.

Analysis: A generalized linear mixed model in PROC GLIMMIX was used to determine

possible predictors of fruit and vegetable intake.

Results: Average daily fruit and vegetable consumption for males and females was
3.8 cups (95%ClI= 2.4-6.0) and 3.1 cups (95%CI=2.0-4.9) respectively. Grade, gender,
ethnicity, community, and state of residence did not influence fruit and vegetable
consumption, while fruit and vegetable availability at home influenced intake. Youth had
a favorable view of their food environment, contrary to the findings of objective

measures.
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Fruit and vegetable intake of adolescents in low-communities

Introduction

Between 2011 and 2012, 8.1% of infants and toddlers were reported to have high
weight for recumbent length; 16.9% of youth, and about 35% of adults older than 20
years in the U.S. were obese (Ogden et al., 2014). The obesity epidemic continues to
be an issue of public health concern in this country. Although obesity is conventionally
attributed to various individual causes including genetic, metabolic and behavioral
factors, its etiology is now being linked to environmental factors (Boehmer et al., 2007;
and Hill, 1998). Previously, interventions have also mainly focused on individual
nutrition education, dietary and behavioral modification, and other individual
psychological and social factors. However, research now shows that these have been
ineffective in mitigating the obesity epidemic given the prevalence of the epidemic
keeps snowballing (Cummins & Macintyre 2006; French et al., 2001; Garner and

Wooley, 1991; Glanz et al., 2005).

Many of those opposed to the over-emphasis on individual intervention factors opine
that the food environment has a much bigger role to play in shaping dietary behaviors
(and therefore is a significant predictor of obesity) than previously shown (French et al.,
2001; Glanz et al., 2005). The immediate causes of obesity are understood to be
excessive energy intake coupled with inadequate physical activity, however the factors
that lead to increased energy intake and reduced physical activity are more complex

and less understood. According to Glanz et al. (2005), individual-level social parallels of
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diet and physical activity behaviors inadequately explain overweight and obesity. Hill &
peter, (1998); Diex-Roux (2003); Nestle & Jacobson (2000); and Hill et al., (2003)
posited that the environment plays a crucial role in obesity development through its
promotion of excessive energy intake and reduced physical activity. Howbeit, research
on the mechanisms by which the built environment exerts influence on obesity, is only in

its infancy.

Papas et al. (2007) defined the “built environment” as one that incorporates aspects of
an individual’s surroundings including those that are man-made or modified. The food
and / nutrition environment is defined as a complex multi-level entity with sub
environments including community, organization, consumer and information nutrition
environments (Glanz et al., 2005; Holsten et al., 2009). According to Glanz et al. (2005),
the community and consumer environments have the most significant impact. The
general community environment encompasses the number, type, location and
accessibility of food outlets in an area. It is assessed by using either proximity (distance
between food outlet and residence) or density (number of food outlets in a given area of
residence) measures of food outlets. Food outlets comprise of both restaurants (full
service and limited service restaurants) and food stores (grocery stores, supermarkets,

convenience stores) (Holstein et al., 2007).

Research shows that disparities across neighborhoods, with regard to access to healthy
foods put certain communities at higher risk for chronic conditions than others (Lewis et

al., 2005). Numerous research findings have shown a link between ecological factors
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and chronic conditions such as type 2 diabetes, cardiovascular diseases and some
types of cancers (Hill et al., 1998; Stokols, 1992; and Lewis et al., 2005). Story et al.
(2008) defined environmental interventions as strategies that involve altering the
physical surroundings, social climate, information availability and organizational
systems to promote behavior change. Glanz et al. (2007) further posited that social and
built environments influenced access to affordable healthy food. Glanz et al. (2005) and
Mckinnon et al. (2009) described the food environment as including the home,
community, media and information environments, food stores (including grocery stores,
supermarkets farmers markets and food pantries), restaurants (such as fast food and
full service restaurants), schools and worksites. They defined food stores and
restaurants as places one travels to purchase food; while worksites and schools and
schools are places where individuals spend a big chunk of their time and also happen to

provide food (in form of vending machines and cafeterias).

Moorland et al. (2002) delineated the important role played by presence of food stores
and supermarkets in rural communities. The availability of food stores/supermarkets
with healthy food options (including fruits and vegetables) has been shown to be an
important determining factor of access to healthy foods and consequently healthy eating
patterns among residents of rural communities. Zenk et al. (2005) and Morland et al.,
(2002) have documented racial and ethnic disparities in access to food stores and
supermarkets which revealed that African Americans’ consumption of fruits and
vegetables was higher for those in close proximity to supermarkets and food stores.

Availability of one supermarket was associated with 32% increase in fruit and vegetable
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consumption among African Americans. Morland & Filomena’s (2007) findings also
revealed that predominantly white neighborhoods had greater supermarket access
compared to racially mixed areas, and a lower proportion of food stores in
predominantly African American neighborhoods carried fresh produce compared to
white and racially mixed neighborhoods. In fact, supermarkets were four times more
likely to be found in predominantly white neighborhoods than in predominantly black
neighborhoods. Predominantly black neighborhoods also had fewer healthy food

options compared to areas with fewer African American residents (Lewis et al., 2011).

Despite compelling evidence for the significant role played by environmental factors in
the etiology of obesity and the inadequacies of individual intervention approaches,
there’s not a whole lot of research studies focused on measuring the environment.
There are still many constraints to measuring the food environment. These include: the
psychometric standards to which measurement tools assessing the food environment
should be held (such as validity and reliability); how the food environment can be
assessed in the broader context of an ecological model; and the choice of the best
study designs for assessing the importance of environmental factors (Lytle, 2002).
McKinnon and his colleagues (2009) review of literature on the tools and methods used
to measure the food environment concluded that all the measures were categorized as
either instruments or methodologies. Commonly used data collection methods used to
assess the location and describe food outlets included: direct observation; and
assessment of commercial or organizational business listings. Both methods measured

food outlet location and density. Direct observation involved scanning areas by walking
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through neighborhoods or settings and taking note of identified food outlets (Kelly et al.,

2011).

Measurement of the consumer nutrition environment is focused on food availability,
shelf space, placement of items within food outlets, in-store advertising and signage and
price. In other words, measuring the consumer nutrition environment involves
measuring the “4P’s of marketing (price, product, place and promotion). There are two
measures used to capture the components of the community and consumer nutrition
environment, these include the Nutrition Environment Measures Survey (NEMS) index
and the Checklist of Health Promotion Environments for Worksites (CHEW). However,
either of the tools may be modified to collect information from other food outlet settings

(Glanz et al., 2008; Kelly et al., 2011; and Saelens et al., 2007).

According to Glanz et al. (2007) and Saelens et al. (2007), the NEMS tools were
developed to assess consumer and community nutrition environments within food
outlets (NEMS-S) and restaurants (NEMS-R). Sturm & Datar (2005) report that
elementary school children’s increase in BMI was more positively related to price
estimates of fruits and vegetables than to overall restaurant or restaurant type. Based
on the Socio-Ecological Model theoretical framework, the objectives of the study
included: assessment of fruit and vegetable intake of youth between the 6™ and 8t
grade, assessment of their physical environment (food environment) and intrapersonal
factors (perception of the food environment). In addition, the study also sought to

examine the impact of intrapersonal factors (gender, ethnicity and grade), interpersonal
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factors (fruit and vegetable availability at home), and community factors (community of
residence; fruit and vegetable availability at school and at the store) on youth fruit and
vegetable intake. The first hypothesis was fruit and vegetable intakes of youth living in
low-income areas would be lower than the amounts recommended by the USDA for
their respective age groups and gender. The second hypothesis was that intrapersonal
factors (gender, ethnicity and grade), interpersonal factors (fruit and vegetable
availability at home) and community factors (community of residence; fruit and
vegetable availability at school and at the store) would all predict youth fruit and

vegetable intake.
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Methodology
Study Design
The design was a cross-sectional study conducted as part of a larger, five-year tristate
Community—Based Participatory Research (CBPR) project titled “Ignite: Sparking youth
to create healthy communities.” Ignite targets both urban and rural communities in
South Dakota (SD), Kansas (KS) and Ohio (OH); however, this study was limited to two
low-income communities in each of the three states. Institutional Review Board (IRB)
approval and subject consent were sought and obtained in compliance with the policy
statements of the Human Subjects Committees at South Dakota State, Ohio State and

Kansas State Universities.

Communities and Participants

Study communities were selected based on the following criteria: researchers from the
three states developed and distributed a request for proposals via the Cooperative
Extension network within each state; those interested in participating in the project had
to submit an application for funding to their corresponding state’s project researcher. To
be considered, communities had to meet “low income” and “minority” definitions, which
had been established by the research team (Kidd et al., 2016). Research personnel
randomly selected the communities, and consenting sixth to eighth grade youth were
recruited from their respective schools within each community in each state, as study

participants.
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Nutrition Assessment

Research personnel that received training prior to conducting the assessment did
nutrition assessment. Fruit and vegetable intakes were measured using the ten-item
National Cancer Institute (NCI) all-day fruit and vegetable screener. The NCI screener
uses ten questions to measure both frequency and quantity estimates of fruit and
vegetables consumed per day. Questions pertain to consumption of: 100% fruit juice,
fruit consumption, lettuce salad, Fried potatoes, other white potatoes, dried beans, other
vegetables (including raw, cooked and frozen), tomato sauce, vegetable soups and
mixtures that include vegetables. Scoring algorithms were utilized to generate estimates
for daily fruit and vegetable consumption. Consumption of unhealthy foods was
measured using questions 11 and 13 (appendix 1), which probed about consumption of
sugary beverages and “junk” food (Kidd et al., 2016).

Environmental assessment

The Nutrition environment was assessed using the Nutrition Environment Measures
Survey for Restaurants (NEMS-R) and the Nutrition Environment Survey for Stores
(NEMS-S) tools. Glanz et al. (2007) and Saelens et al. (2007) designed both tools. The
NEMS-S tool was developed to audit the quality (of fresh produce like fruits and
vegetables), availability and pricing of different foods in the community environment.
Total point assignments are based on selections of canned, frozen and fresh fruits and
vegetables, whole wheat bread, low fat milk, lean beef and healthier snacks, beverages,
baked goods and frozen meal options. Twenty-three grocery and convenience stores in
the three states were audited using the validated NEMS-S tool. Standard NEMS-S

scoring methodology was applied, and stores with the highest availability and quality of
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healthier options scored the highest points (with the highest score being 58). Stores that

did not meet NEMS-S parameters were excluded from the study.

The NEMS-R tool evaluates availability of healthy food items in various menu
categories which include entrees, main -dish salads, side dishes (such as fruits, non-
fried vegetables) and beverages. Healthy entrees are defined as less than 800 calories
with less than 30% calories from fat and less than 10% calories from saturated fat. The
tool is used to audit different types of restaurants including sit down restaurants, fast-
casual restaurants and fast food restaurants. It is also able to identify barriers to
healthy eating (such as super-sized items, all-you-can-eat promotions), facilitators to
healthy eating (such as healthy entrée options, offering reduced portions), pricing (if for
example healthy foods are pricier than their unhealthy counterparts) and marketing or
promotion of healthy or unhealthy foods. Items rated to determine a total score of each
restaurant included number of main-dishes and salads, number of healthy options,
salad dressing, fruit and non-fried vegetables, facilitators and barriers, differentials in
pricing and availability of kids’ menus. Forty-nine restaurants from the three states were
identified for audit using the NEMS-R tool, and thirty-one were assessed. Among these
were 10, 6 and 15 sit down, fast food and other restaurants, respectively. Restaurants
that were not open to the public and those that catered to patrons older than twenty-
one, were excluded. Restaurants were scored against a modified rubric with the highest
score being 87. Prior to this baseline survey, particular communities in each state had
been designated as control and intervention communities, with the latter being the

community that would actually receive nutrition intervention in the future. Therefore,

33



restaurants and stores surveyed were from both the control and intervention
communities within each state.

Assessment of youth perception of their environment

The self-efficacy of youth with regard to fruit and vegetable consumption was
assessed with three questions adapted from previously validated tools (Neumark-
Sztainer et al., 2002; Neumark-Sztainer et al., 2002). Prior to use in the study, the
guestions in the tool were cognitively pre-tested for content, organization, and
comprehension with non-study participant youth in the same age and grade-range
(6™ to 8" grade). After a few modifications, the final questions were administered to
consenting. The question on perception of self -efficacy was: if you wanted to, how
sure are you that you could eat healthy foods when you are 1) hungry after school; 2)

with your friends; 3) at a fast food restaurant; 4) eating dinner with my family.

Possible responses included “do not agree,” “slightly agree,” “somewhat agree,”
“‘moderately agree,” and “strongly agree.” (Neumark-Sztainer et al., 2002; Neumark-
Sztainer et al., 2002; and Neumark-Sztainer et al., 2003). Youth perception of their
food environment was assessed by probing about how often the following six
guestions were true: 1) fruits and vegetables are available in my home. 2) Healthy
foods are available in my home. 3) Fruits and vegetables are available in my school.

4) Healthy foods are available in my school. 5) Healthy foods are available at local

grocery stores in my community. 6) There are low cost healthy foods available in my

” ” ” &

community. Possible responses were “never,” “rarely,” “sometimes,” “often,” or

“always,” with 1 corresponding to “never” and 5 corresponding to “always.”
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Statistical Analysis

Scoring algorithms from the National Cancer Institute website were utilized to generate
estimates for daily fruit and vegetable consumption. Each reported frequency was
converted to a daily average by standardizing the midpoint of each frequency category
to the number of times consumed per day. Due to the large number of outliers brought
on by respondents’ overestimation of their daily 100% juice intake, total fruit and
vegetable consumption estimates were calculated with the exclusion of juice, as well.
PROC FREQ and PROC TABULATE (SAS version 9.4; SAS institute Inc., 2013) were
utilized in preliminary investigation to generate means and confidence intervals. An
analysis was used to assess the impact of grade, gender and race; and fruit and
vegetable availability (at home, school and community) on the consumption of fruits and
vegetables. The treatment structure was a three-way factorial with grade (3 levels for
6th, 7" and 8" grade), by gender (2 levels for male and female) by ethnicity (5 levels for
American Indian, white, black, Hispanic and other). Blocking factors of state and
community were collapsed together to form a new variable of CommunityAndState (six
levels with two communities per state) due to issues of non-estimable covariance
parameters. Grade was the whole plot factor with an experimental unit of class (grade*
CommunityAndstate). The whole plot experimental unit of class was a blocking factor
for the split plot factors of gender and ethnicity with an experimental unit on the level of
observation (individuals nested within state, community, grade, gender and

ethnicity). Preliminary analyses using Proc Mixed assumed normality of the residuals;
however, clear rightward skewness of the residuals indicated a necessary

transformation to better fit the data. A generalized linear mixed model with a lognormal
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distribution and identity link function was specified with the aforementioned design and
treatment structure using the GLIMMIX procedure of SAS. F-tests were calculated for
the main effects (grade, gender, ethnicity and state and community) and interactions. A
significance level of a = 0.05 was used for all tests. Additional comparisons amongst
communities within states were performed utilizing Best Linear Unbiased Predictors
(BLUPs) and a Bonferroni adjustment for multiple comparisons. Statistical tests were
based on lognormal distribution and later back transformed to original scale for
presentation. Further investigation was done to assess the impacts of additional
covariates of FruitAndVegetable availability (Home, School, and Community; with 3
levels for not often, often, and always) and the consumption of Sugary Beverages and
Junk Food (4 levels for never, rarely, often, and regularly). A final model included the
overall design/treatment structure (described before) along with additional covariates for
FruitAndVegetable Availability at Home, interaction of FruitAndVegetable Availability at

Home by Grade, and Consumption of Sugary Beverages.
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Results

The study had more female participants (56.1%) than male participants. Majority were in
the 6 grade (35.6%) and 8™ grade (32.9%), Hispanic (39.8%) and from the state of
Kansas (62.7%). Their average age was 12.8 (SD=1.1) (Table 1).

Average daily fruit and vegetable consumption estimates

Due to the large number of outliers brought on by respondents’ possible overestimation
of their daily 100% juice intake (table 6), daily fruit and vegetable consumption
estimates were calculated without the inclusion of juice as well (table 2). As shown in
Figure 1, the average daily consumption estimates of both fruits and vegetables ranged
from 2.9 cups (95% CI1=1.03, 4.83) (South Dakota Intervention community) to 5.1 cups
(95% CI=3.40, 6.78) (South Dakota Control community). There were no significant
differences in daily fruit and vegetable consumption estimates across the six
communities. Sixth grade youth had the highest median consumption of fruits and
vegetables (4.2 cups; 95% Cl= 2.6, 6.7) while 8" grade youth had the lowest median
consumption (2.5 cups; 95% CI=1.6, 4.06) (Figure 2). With regard to gender, males had
higher median consumption (3.8 cups; 95% Cl=2.4, 6.0) than females (3.1 cups; 95%
Cl= 1.9, 4.9) (Figure 2). White youth had the highest median consumption (4.2 cups;
95% CI=2.6, 6.8) while American Indian and African American youth had the lowest
median consumption (2.7 cups; 95%ClI=1.4, 5.3 and 2.9 cups; 95% CI= 1.8, 4.8,

respectively) (Figure 2).
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Environmental Assessment

Total NEMS-S and total NEMS-R complete menu (from NEMS-R main menu and
NEMS-R kids’ menu) scores are presented in table 7. Average NEMS-S scores ranged
between 14.7% (Ohio intervention community) and 34% (South Dakota intervention
community) of the ideal requirement. Average NEMS-R scores ranged between 7.3%
(Kansas intervention community) and 28.4% (South Dakota intervention community) of
the ideal requirement. There were no significant differences in the NEMS-S and NEMS-
R main menu, NEMS-R kids’ menu and NEMS-R complete menu scores, across the six
communities.

Perception of food environment and self-efficacy

Four hundred and ten participants from three states (whose average ages were 13.1+
1.0, 12.3+ 0.9, and 12.3+ 1.2 in Kansas, South Dakota and Ohio, respectively)
participated in the perception survey questions. Youth environmental perception and
self-efficacy scores are presented in table 8. Majority (over 55%) of the youth reported
that fruits and vegetables were always available in their homes. A significant number
(73%) of youth also reported that fruits and vegetables were always available at their
schools, while 82% reported healthy foods as always available at their local grocery
stores. There were no significant differences in participants’ perception of their
environment across the six communities.

Determination of factors influencing fruit and vegetable consumption

The original model comprised of grade, gender and ethnicity as the main factors with
frequency of consumption of unhealthy food (junk food and sugary beverages) and fruit

and vegetable availability (at home, school and community) as covariates. For purposes
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of analysis, frequency responses for both junk food and sugary beverages were scaled
down from ten to four levels (never, low, medium and high), and responses for fruit and
vegetable availability at home were scaled down from five to three (not often, often and
always available). Both covariates were treated as ordinal variables. Preliminary
investigation into incorporation of sugary beverages and junk food into the model
revealed that individually they had a significant impact on fruit and vegetable
consumption; however, when added together, there were issues of multicollinearity,
which necessitated removal of junk food from the model. The third iteration involved
incorporating availability of fruits and vegetables (at home, school and the community).
Fruit and vegetable availability in the home was found to play a dominant role in
influencing fruit and vegetable consumption (table 4), with fruit and vegetable availability
at school showing marginal level of significance. In addition, the interaction between
fruit and vegetable availability at home and being in the 8™ grade was also found to be
significant (p-value< 0.05) (table 5). The final model therefore comprised the original
design and incorporated fruit and vegetable availability at home and the interaction
between fruit and vegetable availability at home with grade. Table 4 shows the factors,
covariates and the interactions that were used for both models (one with juice
component and the other without).

Impact of Grade, Gender and ethnicity, on fruit and vegetable consumption
There were no significant differences in fruit and vegetable consumption related to
gender, grade, ethnicity, and state/community. As shown in table 4, all the p-values of
the F-tests were higher than 0.05 and therefore implied that gender, grade, ethnicity,

state and community did not significantly influence fruit and vegetable consumption.
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Impact of fruit and vegetable availability and consumption of unhealthy food on
fruit and vegetable consumption

Availability of fruits and vegetables at home was found to significantly influence fruit and
vegetable consumption (table 4). In addition, the interaction between fruit and vegetable
availability in the home and grade of respondent was also found to be significant (table
4). With regard to unhealthy food, only the sugary beverages’ component was added to
the model. Frequency of consumption of sugary beverages was found to significantly (p-

value<0.05) (table 4) influence fruit and vegetable consumption.

Discussion
The key findings from this study are: (1) fruit and vegetable consumption estimates of
youth were lower than USDA recommendations; (2) the food environment with regard to
the quality of foods available at food stores and restaurants, met less than 50% of
predetermined requirements; (3) youth in these communities had a positive view of their
food environment; (4) intrapersonal factors like grade, gender and ethnicity were not
significant predictors of fruit and vegetable intake; and (5) fruit and vegetable availability
at home and frequency of consumption of sugary beverages were both found to
influence fruit and vegetable consumption.

For this study, youth fruit and vegetable consumption estimates were assessed
alongside objective measures of their nutrition environment in each of the six
communities. The USDA (2016) recommends that boys between the ages of 9 and 13
years should consume 2.5 cups and 1.5 cups of vegetables and fruit a day,

40



respectively, which is equivalent to 4 cups of fruits and vegetables per day. Girls within
the same age group are recommended to consume at least 3.5 cups of fruits and
vegetables daily (2 cups of vegetables and 1.5 cups of fruit). Study results show that
median estimates for both genders were below these gender-specific
recommendations, although boys had slightly higher consumption. Although grade was
not a significant predictor of intake, there was a noticeable trend line in median
consumption values across the three grade levels. That is, 8" grade youth had median
values lower than those of their 61" and 7" grade counterparts. This may reflect reduced
intake, as youth get older. Kong et al. (2016), Lytle et al. (2000), and Minaker &
Hammond (2016), also documented this decline in intake as youth got older, and they
attributed it to increased independence in making food choices and the increase in
exposure to unhealthy foods. This calls for early intervention during childhood before
youth become more autonomous in making food choices.

Ethnicity was also not a significant predictor of fruit and vegetable intake; however,
there were apparent differences in median estimates between Native Americans/
African Americans and whites/Hispanics that amounted to more than a cup. Ethnic
disparities have been well documented (Dubowitz et al., 2008; Glover et al., 2009;
Guerrero & Chung, 2016; Haughton et al., 2016; Larson et al., 2015; and Whitt-
Kirkpatrick et al., 2012) and correlated with disparities in fruit and vegetable
consumption.

Study results also showed that community of residence did not influence fruit and
vegetable consumption. However, an apparent trend line clearly showed only the

control communities had mean estimates above 3.5 cups of fruits and vegetables. All
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three of the communities slated to receive intervention had average daily consumption
estimates below 3.5 cups. Although, the communities were randomly assigned as
control and intervention, the differences could be attributed to respondent bias given
that prior to the study; focus group discussions had been conducted in schools within
the intervention communities. Some of the study respondents may have been part of
these focus group discussions and therefore privy to the intentions of the study process.
There is growing evidence of a correlation between fruit and vegetable
consumption and weight management in relation to overweight and obesity (He et al.,
2004; Shitani, 2001). The community and consumer nutrition in turn, influence fruit and
vegetable consumption (Glanz et al., 2005; Holstein et al., 200; Moorland et al., 2002;
and Tohill et al., 2004). The average NEMS-S scores ranged between 14.7% and 34%
of the requirements based on availability and quality of healthy food options. This is in
tandem with studies that show that low-income communities not only have fewer
grocery stores, but the available stores are not adequately stocked with quality healthy
foods for their residents (Morland et al., 2002; Zenk et al., 2005; Morland and Filomena,
2007). In this study, 10 sit-down, 6 fast food and 15 other restaurants from the 3 states
were audited; and their NEMS scores ranged between 7.3% and 28.4% of the total
possible ideal restaurant score. That is, the best preforming restaurants had a score
that only met 28% of the stipulated requirements with regard to signage, promotion of
healthy food items, availability, quality and price of meals provided. Other studies have
also reported low-income and rural areas as having more energy dense and unhealthy
foods readily available and more accessible to them in comparison to higher income

areas (Block et al., 2004; Glanz et al., 2005; Larson et al., 2009; Morland et al., 2002).
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Although, this study only assessed the physical environment with regard to restaurants
and food stores, the findings point to the interconnectivity between the food environment
(which was poor in this case) and fruit and vegetable consumption (which was also
poor), depicted by the Socio-ecological model.

Despite the findings of the objective food environment measures, youth subjective
responses reflected a positive view of their nutrition environment. When probed about
their perception of their school, home and restaurant environments with regard to how
often healthy foods including fruits and vegetables were available, majority (more than
50%), of the youth responded with “often true.” When asked how sure they were that
they could eat healthy foods at school, fast food restaurants and at home, majority
responded with “moderately agree,” somewhat agree” and “strongly agree” respectively.
A cross sectional study done by Williams and colleagues (2011) comparing the
objective food environment with perceptions of the food environment also revealed a
mismatch between objective and subjective findings. They determined that this
mismatch highlighted the flaws in using subjective measures such as perceptions of the
food environment as a proxy for more objective measures of the food environment.
They further reported that socioeconomic status had minimum impact on the
relationship between perceived and objective food/nutrition environments. Kirtland and
colleagues (2003) explained the discrepancy as due to differences in lifestyle behaviors,
personal beliefs and cultural values. On the other hand, Mesch & Manor (1998)
remarked that the mismatch was reflective of how people judged their environments,

that is, in accordance with individual desires and expectations.
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The study findings also revealed that factors including grade, gender, ethnicity,
state and community of residence did not significantly predict fruit and vegetable
consumption. A study done by Drapeau et al. (2016) also showed that gender did not
influence fruit and vegetable consumption. Contrarily, Harris and colleagues’ (2015)
study which assessed changes in dietary intake during puberty, reported changes in
trends of dietary intake of fruits and vegetables as being sex-specific. In fact, they went
as far as recommending sex-specific dietary interventions for children. Dubowitz et al.
(2008) and Holubcikova et al. (2016) also explored the impact of gender on eating
behaviors and reported gender related differences in consumption of both unhealthy
and healthy foods including fruits and vegetables. Further investigation might give
conclusive results regarding the relationship between gender and youth fruit and
vegetable consumption. Kirkpatrick et al. (2012) and Dubowitz et al. (2008) reported
ethnicity as being significantly related to fruit and vegetable consumption. Although in
this study, ethnicity did not significantly influence fruit and vegetable consumption,
median fruit and vegetable estimates of African/black and Native American youth were
more than one cup lower than the median intake estimates of White and Hispanic youth.
Dubowitz and colleagues (2008) reported that the impact of ethnicity was modified by
neighborhood social economic status, and once social economic status was adjusted
for, the coefficients for individual characteristics such as gender and ethnicity did not
change significantly. Interestingly they also reported that the interaction between
ethnicity and neighborhood social economic status seemed to influence fruit and
vegetable consumption differently for different ethnicities. Specifically, the impact of

social economic status created greater disparity in fruit and vegetable consumption
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among African Americans versus whites than between Hispanic Americans versus
whites.

This study did not find significant differences in fruit and vegetable consumption
due to state and community of residence, unlike other studies by Ellaway & Macintyre,
1996; Diez-Roux et al. 1999; and Shahaimi et al. 2014. However, Diez-Roux et al.
(1999) qualified their findings by stating that individual level income was a much better
predictor regardless of area of residence. This may imply that the relationship between
fruit and vegetable intake and community of residence is mediated by socioeconomic
status of residents. Given that this study’s respondents were youth, information about
their parents’ socioeconomic status was not collected.

The positive impact of fruit and vegetable availability at home, on fruit and
vegetable consumption among children and youth has also been reported in previous
studies (Lederer et al., 2015; Trofholz et al., 2016). The significant interaction between
fruit and vegetable availability at home and grade was also interesting. As the children
got older (8" grade), their consumption of fruits and vegetables was more significantly
influenced by their availability at home. This finding is informative and further research
would be necessary to investigate the strength of this relationship in order to come up
with relevant policies and interventions. Jarman et al. (2012) and Ohly et al. (2013)
explored the influence of parental involvement on children’s intakes of fruits and
vegetables, and their results showed strong correlations between parental involvement
and consumption of fruits and vegetables.

Lastly, this study also found a positive relationship between frequency of

consumption of sugary beverages and intake of fruits and vegetables. This was both
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perplexing and contrary to what we expected. However, we speculate that high
consumers of sugary beverages were also generally high consumers of all foods

including fruits and vegetables.

Limitations of the study

The study had some limitations, among them, the inability to generalize the results to all
youth because only 6" to 8" grade youth were included in the study. In addition, the
data values were self-reported and therefore it was not possible to verify accuracy of the
data, although the tool used to collect the data had been previously validated and used

in other studies.

Conclusion

The physical environment (food environment) of youth that were part of the study was
inadequately furnished to promote healthy food choices, albeit youth had a favorable
opinion of their environment. Multi-level factors (as demonstrated by the Socio-
ecological Model) influenced behavior. Study results showed the interaction between an
interpersonal-level factor (fruit and vegetable availability at home) and the intrapersonal
factor of grade, and their positive effect on youth fruit and vegetable intake. This is
informative to policy makers, specifically, that fruit and vegetable intake of youth in
higher grade, is dependent on their home environment. This may also imply that the low
median fruit and vegetable estimates of 8" grade youth were more reflective of their
home environments than their subjective responses. Therefore, despite the mismatch

between objective and subjective environmental measures, objective measures may
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have captured the truer picture of these students’ food environment, and may explain
the generally low levels of fruit and vegetable intake. Given the multilevel nature of
factors influencing behavior (fruit and vegetable intake) as predicted by the Socio-
Ecological Model, multilevel interventions are required to address barriers to adoption of

healthy behaviors.
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Table 1. Demographic characteristics of participants (N=410)

Characteristic N (%)
Overall n=410
State
Ohio 95(23.2)
South Dakota 58(14.1)
Kansas 257(62.7)
Gender
Female 230(56.1)
Male 176(42.9)
Grade
6 146(35.6)
7 122(29.8)
8 135(32.9)
9 2(0.5)
Ethnicity
"American Indian And 33(8.0)
Alaska Native"
Black African American 66(16.1)
Hispanic. Latino or Spanish  163(39.8)
White 90(22.2
Other? 53(12.9)

(1) Other includes Asian, native Hawaiian, multiple ethnicities and other groups.
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Table 2: Daily mean consumption of fruits and vegetables and unhealthy food (in

cups)?

State and OH OH S.D S.D KS KS

Community intervention Control Intervention  Control intervention  Control

Juice 1.7 (0.85- 2.16 (1.10- 1.14 (0.17- 2.41 (1.54- 1.34 (0.91- 1.58 (1.25-
2.55) 3.23) 2.12 3.28) 1.77) 1.91)

Fruit 0.98 (0.71- 1.53(0.83- 0.73(0.23- 0.91(0.48- 1.04(0.67- 1.15(0.94-
1.26) 2.23) 1.22) 1.34) 1.41) 1.36)

Lettuce 0.36 (0.16- 0.64 (0.18- 0.24 (0.06- 0.69 (0.27- 0.15 (0.09- 0.39 (0.26-
0.57 1.10) 0.42) 1.12) 0.21) 0.53)

French 0.36 (0.18- 0.31 (0.14- 0.11 (0.03- 0.48 (0.10- 0.13 (0.08- 0.12 (0.08-

fries 0.55) 0.48) 0.18) 0.86) 0.19) 0.15)

White 0.25(0.10- 0.48 (-0.00- 0.29 (0.03- 0.57 (0.17- 0.24 (0.11- 0.27 (0.20-

potatoes 0.39) 0.96) 0.55) 0.97) 0.37) 0.34)

Dried 0.18 (0.02- 0.22 (0.09- 0.06 (0.01- 0.53 (0.22- 0.49 (0.29- 0.49 (0.34-

beans 0.35) 0.35) 0.10) 0.85) 0.69) 0.65)

Other 0.45(0.26- 0.75(0.34- 1.31(-0.11- 0.74(0.43-  0.58 (0.31- o

vegetables 0.64) 1.16) 2.72) 1.06) 0.84) (Ol'%g)?"

Tomato 0.33(0.17- 0.33(-0.02- 0.17 (0.05- 0.58(0.24- 0.23(0.08-  0.23(0.16-

sauce 0.49) 0.68) 0.29) 0.91) 0.39) 0.30)

Vegetable 0.36 (0.10- 0.55(0.04- 0.05(0.02-  0.65 (0.3- 0.15 (0.10- 0.25 (0.16-

soup 0.61) 1.07) 0.08) 1.00) 0.20) 0.33)

Daily fruit

and 4.73 (3.39- 6.26 4.08(1.29- 75(5.17-  4.29(3.23- 5.26

vegetable 6.07) (4.068.45) 6.86) 9.84) 5.35) (4.456.07)

estimates?

Daily fruit

and

\éiﬂrentggg 317 (2.30- 4.42(2.80- 293(1.03- 509 (3.40- 2.99 (2.21- 3.73 (3.10-

: 4.04) 6.04) 4.83) 6.78) 3.78) 4.36)

without

juice

component

Unhealthy

food

Sugary 3.38(2.13- 2.11(1.15- 1.09(0.34- 1.51(0.90- 1.96 (1.27- 1.58(1.24-

beverages 4.63) 3.06) 1.84) 2.12) 2.66) 1.92)

Junk food®  518(5.0) 450(5.0) 3.16(3.0)  3.85(3.0) 3.27 (3.0) 3.39 (3.0)

Values in parenthesis are 95% confidence intervals
(1) Higher scores are better for sub-scores, daily fruit, and vegetable estimates
(2) Daily fruit and vegetables estimate = juice + solid fruit + lettuce + French fries + white potatoes + dried
beans + other vegetables + tomato sauce + vegetable soups.
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(3) Values for junk food correspond to frequency of consumption (with median values in parenthesis) and
not average consumption.
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Table 3: Median fruit and vegetable consumption by grade, gender and ethnicity

Grade median 95% Confidence
Interval
6 4.2 2.6-6.7
7 3.8 2.3-6.1
8 25 1.6-4.1
Gender
Males 3.8 2.4-6.0
Females 3.1 2.0-4.9
Ethnicity
American Indian 2.7 1.4-5.3
Black/African 2.9 1.8-4.8
Hispanic 4.0 2.4-7.0
White 4.2 2.6-6.8
Other? 3.5 2.2-55

(1) Other includes Asian, native Hawaiian, multiple ethnicities and other groups.
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3.73
' i 3.17

Kansas Control Ohio Control S.Dakota Kansas S.Dakota Ohio
Control Intervention Intervention Intervention

Figure 1: Average daily fruit and vegetable estimates by community

4.5

Figure 2: Median daily fruit and vegetable consumption by grade, gender and
ethnicity

52



Table 4: Type lll tests of fixed effects for factors and covariates in the final model!

With Juice Without Juice

Effect F Value Pr>F F Value Pr>F
Grade 3.91 0.1193 2.61 0.2177
Gender 3.34 0.0685 3.44 0.0644
Grade*Gender 1.58 0.2080 0.97 0.3814
Ethnicity 1.86 0.1226 0.67 0.6131
Grade*Ethnicity 0.17 0.9939 0.31 0.9578
Gender*Ethnicity 1.05 0.3830 1.07 0.3715
Grade*Gender*Ethnicity 0.68 0.7073 0.92 0.4970
Fruit and vegetable availability 288 0.0576 3.85 0.0222
at home

R
Grade*Fruit and vegetable 1.90 01093 | 2.73 0.0290
availability at home
Sugary beverage consumption 14.42 <0001 11.91 <0001
frequency

(1) a=0.05

Table 5: Test of Slice effects/slice differences of grade*fruit and vegetable

availability at home by grade?

Fruit and vegetable availability at home

Grade P-value Not often Often Always
6 0.8321 4.262 3.892 4.322
7 0.2150 4.432 2.992 4.082
8 0.0047* 1.74° 2.702 3.522

*value is statistically significant, a=0.05

(1) Values with different superscript letters indicate statistically significant differences in median fruit

and vegetable consumption across fruit and vegetable availability levels at home per grade
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Table 6: High consumers per food category in relation to daily fruit and vegetable consumption

estimates (N)

Level of Juice
consumption

Low (0-4.5

cups) 3
Medium (4.5-9

cups) 25
High (>9

cups) e
TOTAL 76

fruit

19

26

Lettuce
salad

10

French White

fries

potatoes

54

Dried
beans

11

12

Other
vegetables

17

20

Tomato
sauce

Vegetable total
soup
0 257
0 82
8 71
8 410



Table 7: Mean NEMS- R and NEMS-S scores? 2

Community OH OH SD
Intervention Control Intervention
NEMS_S3 UA 8.50 19.50
(4.0) (18.00)

NEMS-R Main 17.00 UA 19.50
Menu (7.15) (11.40)
NEMS-R Kids 4.29 UA 5.25
Menu (2.77) (5.25)
NEMS-R

21.29 24.75
Complete UA
Menu? (9.83) (16.57)

Values in parenthesis are standard errors
UA= unavailable

SD
Control

15.75
(5.00)
13.13
(6.33)
3.75
(2.60)

16.88
(8.70)

(1) No significant differences were found across the six communities at p< 0.05

(2) Higher scores are better for NEMS-S, sub-scores and NEMS-R complete menu

(3) Highest possible score was 58
(4) Highest possible score was 87
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KS
Intervention

11.50
(8.50)
8.33
(0.67)
-2.00
(1.00)

6.33
(2.52)

KS
Control

16.14
(5.00)
6.5
(2.08)
5.00
(2.06)
11.22

(3.35)



Table 8: Mean scores of youth environmental perception

Community

Question 1: | find it easy to
choose low fat foods.?

Question 2: | find it easy to eat
at least 1.5 to 2 cups of fruit
each day*

Question 3: | find it easy to eat
at least 2 to 3 cups of
vegetables each day*

Question 4: if you wanted to,
how sure are you that you

could eat healthy foods when
you are hungry after school?

Question 5: if you wanted to,
how sure are you that you
could eat healthy foods when
you are with your friends?

Question 6: if you wanted to,
how sure are you that you
could eat healthy foods when
you are at a fast food
restaurant?

OH
intervention

2.7 (1.06)

4.0 (1.15)

3.1 (1.16)

3.7 (1.25)

3.4 (1.36)

2.6 (1.35)

OH
control

2.7 (1.3)

3.7 (1.2)

3.3(1.4)

3.2 (1.3)

3.2 (1.3)

2.7 (1.3)

56

SD
intervention

3.0 (1.2)

3.9 (1.2)

2.6 (1.2)

3.8 (1.4)

3.5 (1.4)

2.4 (1.4)

SD
control

3.1 (1.0)

3.6 (1.3)

3.0 (1.3)

3.3(1.3)

3.3 (1.3)

2.5 (1.3)

KS

intervention

2.7 (1.01

3.5(1.2)

2.7 (1.20)

3.0 (1.1)

2.7 (1.2)

2.3(1.2)

KS
control

3.0 (1.0)

3.9 (1.2)

3.1 (1.21)

3.5 (1.1)

3.0 (1.2)

2.4 (1.2)



Question 7: if you wanted to,
how sure are you that you
could eat healthy foods when
you are eating dinner with your
family?

Question 8: fruits and
vegetables are available in my
home.?

Question 9: healthy foods are
available in my home.3

Question 10: fruits and
vegetables are available in my
school®

Question 11: healthy foods are
available in my school®

Question 12: healthy foods are
available at local grocery
stores In my community?3

Question 13: there are low cost
healthy foods available in my
community3

Question 14: there are healthy
choices in vending machines
at school®

3.8 (1.1)

4.4 (0.8)

4.3 (0.8)

4.8 (0.5)

4.7 (0.8)

4.9 (0.2)

4.0 (1.1)

2.9 (1.5)

4.2 (1.1)

43(0.2)

4.2 (1.1)

4.2 (0.9)

4.3 (1.0)

4.5 (0.8)

3.8 (1.1)

2.8 (1.6)

57

4.2 (1.1)

4.4 (1.0

4.5 (0.9)

4.7 (0.8)

4.6 (0.7)

4.7 (1.0)

3.7 (1.1)

2.2(0.9)

4.2 (1.0)

3.9 (1.3)

4.1 (1.2)

4.6 (0.9)

4.6 (1.0)

4.4 (1.1)

3.5 (1.2)

3.2(1.6)

3.6 (1.1)

4.3 (0.9)

4.4 (0.8)

4.7 (0.7)

4.4 (0.9)

4.7 (0.7)

3.7 (1.0)

2.8 (1.2)

3.9 (1.1)

4.5 (0.8)

4.4 (0.8)

4.5 (0.9)

4.4 (1.1)

4.7 (0.7)

3.9 (1.0)

2.6 (1.2)



Values in parenthesis are standard deviations

(1) Students were asked: “please respond to how much you agree with the following statements on healthy eating and food choices.” Possible

responses include O=not at all agree, 1= slightly agree, 2= somewhat agree, 3= moderately agree, 4= strongly agree. Higher scores indicate
greater agreement.

(2) Possible responses: 0= not at all sure, 1= slightly sure, 2= fairly sure, 3=quite sure, 4= extremely sure
(3) Students were asked: “how often are the following true?” possible responses are O=never, 1= rarely, 3= sometimes, 3= often, 4= always.
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Appendix

Appendix A: Nutrition Environment Measures Survey for Restaurants
(NEMS-R) data collection tool

Nutrition Ervironment Measures Survey (NEMS)
RESTAURANT MEASURES--DATA COLLECTION

o
[=]
2
Restaurant [0 | | RsterlD:D:I Date:| | |f| M ‘ ‘ -
Moth Day  Tear
1) Type of Restaurant:  Code # |:|:| D]
2) Data Sources: Site Visit/Observation  Take-Away Menu Intermet Interview
DOyes  Ono Oyes  Ono Oyez  Ona Oyes  Ono
3) Site Visit Information: 1) Take-Away Menu Features: 5) Intemet Site Features: &) Interview Informatione
Take-awmayhbenu Oyves Ono M utrition Oyes  Ono hlenu Cyez  Ono henu options Cyes Ono
Infonmation Mutriti
Mutrition rition Prici . o
' Oyes Ono Identification of Infarmation Cyez  Ono ricing Syes Ono
Informaticn heslthier menu @ ¥es  Qno
Otk Oyes ©no tems ldentification of Cther Oyes  Ono
’ hiealthier menu Cyez  Ono e rt= (describe i b
Other Oyes Ono items omments (descibe tems above)
Comments: Other: Dyes ©no
Comments: Website URL
Commerts
T) Howrs of operation: Data Source: O Site 3 beny W0 eb

O Open 24 Hours (F 24-he, kave Howrs of Operation section bian k)
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|| Page ||
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. Nwirition Ervironment Measures Survey (NEWMS)

RESTAURANT MEASURES--DATA COLLECTION

Restaurant 1D Rater D I:I:I

205

Site visit (0 bservation) Select One Comments
| 10) Restaursnt haz a salad bar Oyes  Ono
117 SignagesP rom ctions
S . ) . . Qwyes COno
a. |z nutrtion information posted near point-of-purchase, ar availshle in a brochure?
| k. Do signstable tentsidizplays highlight heatthy menu options? Oyes Ono
c. Do signstable tert=idigplays encourage healthy esting? Cwez Ono
| d. Do signatable tertssidizplays encourage unhealthy esting? Qyes  Qno
e. Do signatable tentzidizplays encourage overeating (e, allyvou-can-eat, super-size, Qyes Ono
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| 147 100% fruit juice Cyes COno
157 1% Lovnetat, skim , ar non-tat milk Cyes  Ono

. Page2
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Nutrition Ervironment Measures Survey (NERS)
RESTAURANT MEASURES-DATA COLLECTION

Restaurant [0 RaerID: |:|:|

Comments

26905

Menu Review Select One Choices (&)
18% Main DizhesE rirees 0 e .
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. Nutrition Exviromment Measures Survey (NEMMS)
RESTAURANT MEASURES-DATA COLLECTION

Restaurart 10 Faer|D: D:I

36905

Menu ReviewSite visit
22 Faciltators & Supports Select One Comments
a. Mutrtion information on menu (paper or posed menu) Oys  Ono
. Healtthy entrees identified on menu Oyes  Ono
c. Reduced-size portions offered on menu Oyes Oro
O stardard
d. Menu notations that encourage hesthy requests Oyes Ono
e. Other? Oyes Ono
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. FPage 4
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. Nurition Ervironment Measures Survey (NEMS)
RESTAURANT MEASURES--DATA COLLECTION

Restaurant 1D: RaerlD: D]
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Nuirition Environment Measures Survey (NEMS)
RESTAURANT MEASURES-DATA COLLECTION
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Appendix B- Nutrition Environment Measures for Stores (NEMS-S) Data
Collection Tool.

- hiza=ume Complete EI -
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Stare ID: Rater I [ ] |

Flease use apencil orblie o black k. Commct i Icormat @21 (& i @

1.Is there m ik araibblke imthic ctare ¥ Ve D He O Commerds:
Hyes, ooaivone. Bno, momve omobo Hoenoext Teeaame.

A Availahilnby- Commerds :

2oa. I raefat (dein o 13 ) amikbk? O Wes O Mo

b K oy, i X5 araib bl ¥ O Wes O Mo O HA
Referande T and
3. Svare brd (prferme d) O Wes O Ho

4, Sherrate Brood HFame

C onim erts:

5. Shel spade: (menne by loaefat or Itmilk ¥ amikble)
Tvpe Half il Cralim

Fint Qhaarit
a. Loarestfat mik amaikhle |:|:| |:|:| Dj Dj
[ 1] [ 1]

O 5hkm o 1% o X
b v (1

B. Pricing A1liteme chold he sm e brard Comm s

1.Wkole mike, quart s|:||:|:|

2. Whole m ik, ba ¥-galion ][ T]

E.Eﬂfumﬂkamﬂable, $|:|_|:|:|

4 Loamst fat milk amailahle, $|:||:|:|

ha¥-zalbn
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. Mk 3z ure Dnmple‘te[l .

Fhoriion Enwironment Meas ures Survey (NER S)
Measure #2: FRUIT

Store IT: Fater IT: I:I:l

Dioe s this sore sell srgrfrechfmaity Yes O Mo O Coarzmerds :

Hves | conainase . B nad | xiveve omobe e ek ok yve asime.
Availahility amd Price

Aoradl ahle Price Tt (0 7% gy Coanaeenas
Frodue Bamn Yes  HNo g mIh A TA
1. Banarar o O $|:||:|:| |:| L T o o
2. Apples QFeddelicins - S #H |[ ] [Jo o o o
o
[
3. Oranges j Hanel o of][1] [Jo o o o

4. Crapes 0 Fed seedless o o3 ][T] [Jo o o o

O
5. Candaloupe c i ][1] [Jo o o o
6. Peaches o o ][] o o o o

7. Sitvawh erries o ofJ[T] Heo o o o

£. Homeydew Mebn o o3 ][T] [Joe o = o

1 Beedless

2. Aabernnelon o o3 ][1] [Jo o o o

L]

0
0

10. Peaxs O davion o o ][1] [Jo o

[

11. Total Types: | Cont #of wes Teqores ) |:|:|

u e
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iz asure Complete |:| .

Murition Environment Meas ures Survey (NMER S)
Measure #3: YEGETAEBLES

e ID: Fatr ID: [ [ |

Does this store sell ares frech Wee O Mo O Corrnverits

wezetabhles?

X ves | comoimmee. B b |, xvevre oonbe Hhee neecat moceamire |

Availahility amnd Price

Avalabhle FPrue Tt Duzalinty Conmvents

Froduce Hem. Yes HNo g b A UA
1. Carxotls :.:llbbag oo J[I1 e ¢ o o

oL s .
2 Tomatows o o ofl[ 1] [leo o o o
P—— zll’irembe]lpeppm o ofJ I e & o o
4. Broccoli © Bk o of ][Il e o o o

-

) § o O
s glﬁremlea.f o o 1011 [ O O
6. Clorn o of|[J][]e o« o o
7. Celery o of][I][=e = o o

© Feaula s 5 =
o Cumbrems O o o[ 0o ¢ o o

- ¥ o O C

5. Cabhage gHea-:l Green o o 10 0O a o
10. Caukflower o of ][Il e o o o
11. Todal Types: [CowxdH of yesTecpaises) |:|:| Eii

= W
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e azure Complete I:l .

Nuirition Environment Meas ures Survey (NEM S)
MEASURE #4: GROUND BEEF

Store ID: Fater ID: [ [ ]

Droes this store cell axy heef 7 Wez (3 Ho O Coarerards :

Hves comtimmee. X, vevve ot o e meeodt e e,

Availability and Price

Axalahle

Teemn. Yes No Nia  Lovedd C o ens

Healihier opliom:

1. Lean gronmued beef | P0%0 Leam,
10%% £ (Gronmed Sirlodng

*1.L1]

(8]
o

AN amate Berns:
2. Lean grovmd beef , (=210% fat) 00 0 $|:”:|:|
[T s

3. Gromrd Toarkey, (= 10% £t o o o ][]

[ ] et

4. & of varieties of kan gronmd beef (= 10%: 4t oo o1l o2 O3 O4 O5 OG5+

et

Regular opliom:
5. Btandard growmnd heef |
8005 Deam, 20%0 Fadk [ OF oomed. Choacks)

3
.

L1

Ak anadte Bearmnc Cornruents

4. Fandard alernvate gronmd beef | &
showe i not ava dable o o o ][]

(1] woat

ETiE

=] W
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hi 2z ure Complete |:| .

MNutrition Environment Meas ures Survey (IWEMS)
MEASUTRE #5: HOT DOG

2vxe ID:

Fatr ID: [ | ]

Droes thic ctore sell srorhwot dogs? Ve O

Av ailahility and Price

W O

Corrarerite

Hves |, combimee . Bne | srvevre ombo thee meesat Tinoe amime .

Han

Annilahle
Wes Ko M

Pritepks. .

Heabihier opbicmn:
1. Decar Dlaerer 8% Fat-free Wisers
bokeyrbesf] =1lzfat

L[]

Ahbermate Beann: (= Dz fat)
2. Otker:Brand narme and type
2 g, Ball Pork Fat Free Beef Froads

o 0O O

1T [[Joaste [ e comine

L] Jete [] | pedine

Repulay opicon:
T, Oeocar Dbayer “WEWierers
(bxkepfprk s hickenregabr 14 fat

L1 1]

Alermade Bern: (= Pz fat)
9, Chher: Brard narve and tepe
&g, Ball Peof: Reef Franis

o o o

LT [T espke [ ] | Ha dossitie
[ | |efs | | | |I:-;-:alérr.rg
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hie a=ure Complete |:| .

Mutrition Emw ironment Measures Survey (IMER 5)
MEASURE #6: FROZEN DINMERS

Store I Fater I: [ [ ]

Droes this store sell o fromet Wee 3 Mo O Coprrerits:

alisina ¥ ¥ ves, condimmee . T | yivere oo b e e xak Te asure

A. Reference Brand
1. Stondffer's brand (preferme d) O Wes O Mo

2. Olteryate brand Gardhoredoced-f st dieers
vrailable) Erand Have: HEEEEEEEREEEEEEEEE

Cororerds

B. Avaibhility

1. Oreredaced-fat fromen diveers O Yes O3 Ho
available ? =@z fard-11 0z

Shelf spaane Timeanme ande  redhicedfat fromen divwers are awvailahlk)

2. Feduy ed fat doversfregabr diveers: Proportion == 10% O 11-33% O 34-50% O 51%+

C. Pricing (AT iterrs nmst be suve brand)

|Rﬂiled-Fd Ty Frice! Pkg Remular Thimer Frou &' Flep Coammuents

]

1. Lean Chricie Lasagna $| | || | | Svonatfer's Lasagmea $| | || | |
| | | = - | | |-:-z.

2. Lean Chnicie Rowted Tukey  $[ [ | [ [ |  Seffer's Roasted Tudeey 5[ [ |[ [ ]

Breast [T o= Breast [T Jo=
%, Lean Chicite Meafloaf HTT1[T] Stosfers Meafoa JHHIEE
[T [Tes.

Redwed Fa Abhbemade (= Qzfat] Poxe! Flg Bepula Abhenabe (= 10z14t]) Pru o' Flip Cormnents
4. Othwr ST |k S T1T]

[[ ez [T T Jeeal [ et L] Jo= [ ] Pl | | [efat
. Oler SCT LT [oeer ST T

[ 1 Je= [T Peeal. [ Jefa L] Joa [ ] ] Poeal | | [efa
. Other SCT 1T (s ST 1T

[T Jos [ Jeead [ et L[ Jo= [ [ [ Pocal [ [ |ofat

2934
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Mezzure Complete |:|

Nuirition Environment Measures Survey (INER S)
MEASURE &7: BAEED GOODS

Rmrn:-:Dj _
pate:[ |/ T1/[T] Rare I

Maith Day  Wear

Droe s thic store sellbaked goods? Ve & Ho O Corrarerits
Eves | comoimmee. Hoxo, soeve oncbe thee ioeeak moeaaime |
Av ailahility & Price
Loarfatbaked gnods =3z faticemns
Hain Anraillahle Aret.per  gia/ oo Al Fru & ComnaeTt+
Yes No pudaze pailen per Xan
Healihier opbiom:
IHEEEI T P =
s o o (O (IO 0O
Yes No NiA
Package oo o [] [T LI #4001
Ahlermante Henns: Yes Mo N/A
2. Erglihnoffi 0O 0O 0 [ T] [T [TT] $|:”:|:|

3 a. Loarfat natffm

[TITTTITIT] o = o [0 [ [T L1

b, Hwrarieties of lovrfatmadffoe O30 1 02 O3+

Repular opiion (=42 fatfcerring or 400 K calicerwring:

4. Regnlar manffin o o (11 [0 [ *[401d
Abbermnante Fherns Yes No NiA

5. Regular Danish o o o [ [ OO 400
&. Otber o o o [I] [ L0 *JL0d

Sdes

_ "IN |
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Meazure Complete |: .

Nuirition Environment Measures Survey (NEMS)
MEASURE #8-C5 BEVERAGE

Zrore I FaterID: [ ] |
Dioe s thic store cell beterages ¥ Tes 3 Mo O Croarnrerts:
H ves | combnose . Hree 1o oo bo the need e aume.
Availahility & Price
Avalahlle
Healflmer oguaom; P e Cornaert+
. Yes o
1. Drit. Ceee 12oz. © O [0 11
WMoz, © O [0 11
2. A¥emate ratd of diet soda Wes Mo BH/A
l2oz. © O O [0 T
Wez. 0 O O IR
ML Ves N
Tegular optim. 2oz, O O s T
> S Moz o o O
4. Sterrate braad of s1zared 2oda Wes Mo NrA
120z, o O O $|:|| [ ]
oz, O O O $|:|| [ ]
Heabhier oo Anralahl e
5. L00%% juk e, 15 2 o2 Yes Mo
© Miame Maid O Tropicana O Oftwr o o RN
Ahteryente B : Yes Mo MNiA
6. 100 juic e s, o o O 10T
O Bloste Blaid O Tropicama O Oiler
Repulay opaioo:
g, Fuid e Dol 15 7 0z Yes Mo
O Miame Maid O Tropicama O Otker o O RN
Ahterycte B : Yes Ho Mid
10 Fece Dok __ o=, O 00 $|:|D:|
O Blworte Bladd O Tropdcana O Chler

89
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hie 2z ure Complete |:| .

Nuriien Environment Measwres Survey (MEM S)
MEASURE #8-G5: BEVERAGE

Store ID: Ruter ID: [ [ |

Droes this store cell aoebevreramps? T O Mo O Corrarerie

K ves| comoimmee . B xwp | veve om o the ne s sive asure .

Availab flity & Price

Aonilahle
Healflier opiiom: Aaradlahle sire Yes Mo Piue Canruents
1. Drist. Cedee 12pack 120z, O O s T
Al emate Fem: Wes No /A

L 12 pack 12 om.

O Gpackl2er. = @ @ LT

Regular opbiom: Yes Mo
3. Coke 12pack 1203 O O ] |
Abtemane Ban: O Lvack 13 Yer No N/A
2 12 pac oT.
O Gpack 120z, c o $|:|-| |
Healflier opiiom: Yes Ho
5. Mimatte DoEid 1000 poice, (54 oz, half lond o0 $|:|_ | |
Abbermate Fheins: Yes Mo NrA
6. Tropicarna 100% paice, (64 oz, ba ¥ zallbn] (SIS I $|:|_ | |
7. Oftuer : o o o ][]
Regular opbiom: Yes Huo
& Mioste Maid juice drivds, (64 03, ,half gallkon) o O s].11]
Ahbemate Fhenns: Yes Mo NrA
Q. Tropicana juice drdi, (64 oz, half zallan) o O O $|:|_ | |
10. CHer: o o o 3 ][1]

J&2
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. Mz 3z ure Eumplete[l .

Nurition Environment Meas ures Survey (NEM S)
MEASURE #9: BREAD

Store I Fater ID: [ ] ]

Does this stare sell argrhread? Yoe e :

Eves | comotivmee . I xap | xiveve concbo e e 2ok yive asure

Avaibhility & Price
Hern Availahle Loafsire Pooelof Comanents
Yes No Nya (00T E5)

HeaMhier Option: Vihole grain haread (100% whole wheat bre ad and whok grain bread)

1. Hatme's Chm 100% Whle o o HEEIHIER
Wheat Eread

Ahterrate Bers:
2. Sara Lee Clacsic 100% “Whole "Eweat Bread 0O 0 o0 D:| $|:”:|:|

3. Orker

o oo [[] {111

4.8 of tarieties of 100% whole wheat Tread
ard whok gaih (all brards) oo 01 O3 03 04 OF Do+

Regular Opiicn: Vhite Tread (Eread made vwifh, ref e d flonr)

5. Mature's Chomy Entter Eread o o LT ¢[1.L1]
Abbernate Berns:
6. Sara Lee Classic White Fread O 0o o |:|:| $|:|_I:|:|
T Orber

o o o 1] f][1]

Sl
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hie asure Complete |:| .

Nutrition Environment Measures Survey (INERS)
MEASURE #10: CHIPS

Stare IDn: Fater ID: [ ] |

Droes this ctore sell dhipe ? Ter s Mo O Cantters:

K ves, comdimmee . B mab | Tiveve oo e uenak T eaure

Avaibahility & Price
Lonaef at chips =5z fatf] oz, e

Han Hire Axrailahle Frice Cornmivernts
Healluer Opiiom Yes Mo
1. Baked Lays Potato Chips z. O O s 1
Ahernate Beriv Wes Mo M/A
e [TTTTITTTTITTITITT] @ e o [ 1L1]

oz,

3. of varketies of low-fat chips (g braud) an o ol O3 O3 o4 05 D6+

Regular Opbiem (select rost copriparable sime to e alhier option awaibible )

Yes o
4. Lays Potato Chips Classic bz, O O s
ANermate B Wes Mo NiA
3 L1
LTI TITITITIITIlITllIl e oo

02,

S1952
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bz zzure Complete |:| .

Nuirition Environment Meas ures Survey (INEMS)
MEASURE #11: CEREAL

Store ID;

Ratar I: [ ] |

Drows this store cell sbor cereal? Ve O Mo O Copraveris

Eves comdimmee. b Toeve oncto the Teed Teasure.

Avaibhility & Price
Healthier ceresle = 7 g 01740 per cerving
Hean Availahle Sire Prixe Coanmuents

Yes No Nia (Tumes)

Healhier Dplion

1. Cheerics (Pl 00 5|:|.

Ahemate e Y No N/A

3. Oter ooo [[]{][]]

3, #of varieties o healthieT cereals o0 Q1 92 O3+

Regular Ohpliom =Tz of Q1740 per semving):

4. Che erios (Fhvaed)

oo *D.

Ahemate Hen:

5. Ofher

Yo No N/A

0O 0 0 $|:|.
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