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ABSTRACT

In certain areas in the United States low-income, non-white populations have less
access to healthy foods. This lack of access can manifest itself with higher costs, lower
quality, or less availability of healthy food options. Research has shown a correlation
between health status and ethnic and/or income status, which is related to negative
correlations in health disparities and dietary intake. This study examined the Denver area
grocery stores to identify if any populations had significant differences in food cost, food
availability, or food quality. Thirty stores were randomly selected from Denver and
analyzed using Nutritional Environmental Measure Survey for Supermarkets (NEMS-S).
Results showed no significant relationships between cost, availability, or quality and
socioeconomic status or minority status. Large supermarkets had better prices of healthier
food options, and of higher quality than small, ethnic markets. Further research should

assess behavioral decisions by consumers in Denver.
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CHAPTER I. INTRODUCTION

Health disparities in the United States are a significant issue that researchers are
trying to evaluate from a number of different directions. It is a very complex problem with
many hypothesized causes. It is generally accepted that regardless of the ultimate cause,
there is a clear disparity between socioeconomic groups (Fiscella & Williams, 2004). It has
been seen that lifespan, health outcomes, and overall health indicators are poorer in lower
income people. There has been considerable time and money spent exploring some of the
causes of this difference. Regardless of the cause, it is clear that those with lower levels of
education, and therefore lower levels of income are less healthy than those who are
educated and have higher income (Braveman, Cubbin, Egerter, Williams, & Pamuk, 2010).

The benefits in dealing with health disparities are enormous for our society. One
study estimated that if there were no health disparities for minorities, the total savings
(over the 3 year period) would be approximately $1.2 trillion (LaVeist, Gaskin, & Richard,
2011). This savings is significant; therefore, resolving health disparities should be a
priority. There are many socioeconomic reasons for health disparities that have been
studied in depth. Access to health care, housing segregation, education levels, and income
levels are just the beginning of the puzzle (Williams & Collins, 2001).

Organization of Thesis

This thesis is presented in chapters. Chapter one is the introduction, which includes
background, purposes and significance, research questions, limitations, and definitions.
Chapter two is the review of literature on the topic. Chapter three discusses the methods
for data collection and analysis. Chapter four is a research article that is ready for
submission to a peer-reviewed journal. Chapter five is a summary of the research including

future directions for on-going research.



Background

Recently, more research has been done on preventative care and the impact it has on
health disparities. There has been a shift in focus where more researchers are concerned
about lifestyle choices preventing the need for excessive health care. People have become
aware that some of the traditional areas that were blamed for health disparities (health
care, access to care) were not the sole cause of health disparities (Woolf & Braveman, 2011).
This has prompted a further discussion of what is happening in those neighborhoods,
including land use and community characteristics, and how that relates to further
worsening the health disparities. This impact is compounded by the fact that there has
been a link between poverty and obesity (Drewnowski & Specter, 2004). Correlations have
been seen between the highest rates of obesity populations which have the lowest education
and the lowest income (Pampel, Krueger, & Denney, 2010). The classical argument has
been that cost is the problem in these environments (Darmon & Drewnowski, 2015). This
argument states that it costs far more money to eat in a healthy manner. There is some
merit to this argument since foods that are calorie dense often are more affordable. This
problem of calorie rich food often being less expensive shows itself in the diets of areas with
higher poverty as they are consuming foods they can afford. The problem is further
compounded by the fact that often the poor are working more hours and taking care of more
children. They often have less free time to prepare meals, which leads them to select
convenience foods. It has been seen that consumers with a lower food budget are more
likely to choose foods high in fat, high in energy, low in fruits and vegetables and lean
meats (Drewnowski & Specter, 2004). This is a combination for potential nutrient
deficiencies in the diet while consuming an excess of calories. It is easy to see that this

combination can lead to further health problems.



Purpose and Significance

While these studies have looked at a few different neighborhoods around the
country, there has not been research done on the Denver Metro area. Denver has a large
health disparity problem, where minorities are in significantly poorer health (Kincheloe,
Palacio, Butler, Shupe, & Ward-Hunt, 2013). Three out four American Indians, two out of
three African Americans, and three out of five Hispanics in the Denver Metro area are
overweight or obese. Only about half of the white Denver residents are overweight or obese
(Kincheloe et al., 2013). The minority groups also have a lower average income (Current
Population Survey, 2014). As seen earlier, there is a clear link between poverty and
obesity, and Denver is no exception to that rule. This is even more prevalent in youth, since
15% of Hispanic high school students are obese, whereas only 5% of white high school
students are. In every age bracket, white Denver residents have lower obesity and
overweight rates than African American, Hispanic, or American Indian populations
(Current Population Survey, 2014). It is a goal of Denver and the State of Colorado to
reduce health disparities, and currently there are clear inequalities in Denver.

Identifying causes of health disparities can benefit society as a whole. There is
considerable thought that the combination of food prices and diet quality in general can be
a contributing factor to health disparities (Darmon & Drewnowski, 2015). As noted
previously we know that cost is not the entire issue. The purpose of this study was to
evaluate the availability, cost, and quality of foods found in grocery stores in Denver, CO.
We attempted to identify if there were any differences in stores based on local
demographics. Furthermore, differences were evaluated between large, national grocery

stores and small, non-national, local or ethnic markets.



Research Questions

1. Do differences exist in price, quality, and availability of foods in Denver grocery
stores?
2. If there are differences noted, what are the demographic characteristics of the

neighborhoods those stores serve?

3. Are there any correlations between these differences and health status in these
areas?
4. Are there differences between larger, national chain grocery stores and smaller,

local, and ethnic markets?
Limitations

One of the limitations of this study is that we may not be able to make larger
inferences for some of the population outside of Denver. The population in this study is
Denver, and the stores are the treatments. Many of the stores bring independence into
question as they may be supplied by the same distributor. In the sample there are many
stores from the same chain since that is the most common option inside Denver. Despite
the stores not having set pricing throughout the entire chain, it is hard to define the stores
as independent. Furthermore, there are questions about pricing and availability being
independent in competing stores. Pricing may be influenced by competitor’s pricing and
availability, so the entire market may lack independence. For the purpose of this study, the
stores were necessarily dependent on each other, as the goal is to find differences between
stores. Due to Denver being the population of this study, we can draw some conclusions
concerning grocery stores in Denver, but are limited in using this information to describe
other populations.

Another potential limitation of this study is that even though we are using the

validated survey (Glanz, Sallis, Saelens, & Frank, 2007), evaluating the quality of produce
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is subjective. This was addressed by training all of the dietetic student research assistants
in an attempt to have everyone judge all foods in approximately the same manner.
However, there is still subjectivity of each of the research assistants when evaluating
quality of the produce listed on the survey. Furthermore, there is some inherent variability
based on the fact that the people collecting the data may view foods differently at different
stores. While the validated tool attempts to correct for this by giving clear guidelines for
the analysis, there is still room for subjectivity.

Another possible limitation of this study is that there is going to be some natural
variance when analyzing the stores. It is within reason that one particular day, a store was
exceptionally busy, so it is not an actual representation of the mean availability of the store.
To attempt to address this limitation NEMS-S survey suggests doing all data collection
between 9:00AM and 4:00PM as stores are typically stocked at that time. Stores were
audited more than once to minimize any potential anomaly. However, there is still
potential for the data collected not being a true representation of the store.

With produce, there is a potential limitation based on seasons. Food availability
changes throughout the calendar year as produce comes in and out of season. In order to
address this potential limitation, all data was collected between April 15t and May 8th,
2016. This allowed stores to be checked multiple times in the same general time frame, and
have consistent data from the same few weeks.

Finally, there is a limit to the sample size able to be assessed. Thirty stores were
randomly selected in an attempt to evaluate most areas within Denver. While the selected
areas have a variety of socioeconomic and ethnic characteristics, it is not a sample of the
entire population. With limited resources, the 30 randomly selected grocery stores are used
to attempt to best describe the target population and the differing characteristics between

neighborhoods.



Definition of Terms

Acceptable — Peak condition, top quality, good color, fresh, firm and clean (Glanz,
Clawson, Davis, & Green, 2015)

Availability - If a food is available at the time of audit (Glanz et al., 2015; "Nutrition
Environment Measures Survey,").

Food Cost — The price of food per unit (noted in either per piece or per pound).

Food Quality — Defined as “Acceptable” or “Unacceptable”, based on the majority
(>50%) of a particular type of produce. Ifit is hard to decide, the rater is instructed to mark
“Unacceptable” and describe in comments (Glanz et al., 2015; "Nutrition Environment
Measures Survey,").

Health Disparities —Inequality or difference, as in rank, amount or quality (Kindig,
2007). Also defined as health differences that adversely affect socially disadvantaged
groups (Braveman et al., 2011).

Health Equity — Social justice in health. No person is denied the possibility to be
healthy for belonging to a group that has historically been economically/socially
disadvantaged (Braveman, 2014)

Health Inequity — Inequalities in health that are unfair, or come from some sort of
injustice (Kindig, 2007)

NEM-S — Nutrition Environment Measures Survey — Supermarket. The validated
survey that can be used to analyze cost, availability, and quality of foods (Glanz et al.,
2007).

Poverty Income Ratio (PIR) — The income threshold defined by federal poverty levels

based on family size. Expressed in percent of poverty level.



Unacceptable — Bruised, old looking, mushy, dry, overripe, dark sunken spots in
irregular patches or cracked or broken surfaces, signs of shriveling, mold or excessive

softening (Glanz et al., 2015; "Nutrition Environment Measures Survey,").



CHAPTER II. REVIEW OF LITERATURE

The Causes of Food Inequality

Classical research has defined the major problem with food inequality as simply as
stating that healthy food is more expensive than unhealthy foods. This argument states
that energy dense food is typically less expensive (particularly per calorie) and for people on
a limited budget, those foods end up being the logical thing to purchase (Drewnowski &
Specter, 2004). This conclusion is reached by looking at a few different factors. The first,
and potentially most obvious link is that obesity rates are highest among those with the
lowest incomes (and lowest levels of education) (Darmon & Drewnowski, 2015). This is an
interesting paradox, because people who have access to an excess amount of foods are not
the most obese (Darmon & Drewnowski, 2015). Since this is true, there must be something
else at play because those with the least amount of potential access have the highest rates
of becoming overweight. The simple answer is that the least expensive foods have the
highest caloric values. There is an inverse relationship between the cost of a food and the
calories that it contains. This means ultimately the individuals who have the least amount
of money may end up choosing to purchase the foods that are the highest in calories. This
problem occurs because the least expensive foods to produce are those that are high in fats
and sugars (Drewnowski & Eichelsdoerfer, 2010); therefore, these foods end up in the
hands of individuals with the lowest income.

The root cause of this is more complex, because it starts with food assistance
government programs. Those with the lowest incomes typically receive some type of food
assistance, likely Supplemental Nutrition Assistance Program (SNAP). The USDA argues
that the money allotted on SNAP is sufficient because every single person can eat a healthy

diet on the allotted amount from SNAP (Hartline-Grafton & Weill, 2012). The amount of



SNAP dollars that someone receives is based on the “Thrifty Meal Plan” (TFP). This plan is
designed in a way to allow a person to eat a healthy diet, and is the basis for determining
the amount of SNAP dollars received. The ultimate problem with this plan is that it is
created by an educated group of individuals who are able to formulate a healthy diet for the
least amount of money. However, it neglects many other real concerns for people (Davis &
You, 2010). The TFP does not consider that many individuals who are receiving benefits
are very busy and have very little time for food preparation. The TFP subsidizes people for
food based entirely on the raw costs of the food. However, time is an integral part of any
financial equation, and people simply do not have the available time in order to make the
SNAP funding work. The TFP recommendations assumes that SNAP recipients are
educated enough to shop in a thrifty manner and buy the right foods to stay under budget.

The other area the SNAP funding falls short is that the lowest cost healthy diets are
not culturally appropriate for many of the cultures in the country (Maillot, Darmon, &
Drewnowski, 2010). A nutritious and affordable diet can be very bland with little variety.
When the TFP was introduced, the designer paid very little attention to what types of foods
that were affordable, just that nutritious foods were affordable (Davis & You, 2010);
(Hartline-Grafton & Weill, 2012). This becomes even more problematic since most of the
underserved and poor neighborhoods are of an ethnic background. Consumers typically
will not ignore their culturally usual food just because they are told they can afford a
healthy diet on the allotted funds. These factors lead to consumers in low income
neighborhoods choosing between quick, unhealthy, socially acceptable options or options
that are healthier, more time consuming, and may not respect their cultural norms.

More recently, analysis has grown beyond simply looking at the cost of food, to
exploring what else strongly influences the food system. The obvious place to begin looking

for further disparities in the food system would be at the grocery stores. In at least one
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study, wealthier white neighborhoods had far more produce options than lower income
minority neighborhoods (Moore & Diez Roux, 2006). This is problematic as we can begin to
see that the disparities in the food system that are not just explained by cost. There are a
number of reasonable explanations as to why the lower income stores would have less
produce available. The most likely explanation is that if the cost is too high, then the
demand would be too low for those neighborhoods. An alternative explanation could be that
the grocers are catering to their population, and supplying foods they are accustomed to
and will purchase. Whether it is due to cost or demand, this study supports the theory that
lower income neighborhoods have less access to healthy foods, and therefore will be eating
more high fat, high energy convenience foods.

The presence of a physical store is another factor that can change how someone
chooses their foods (Ploeg, 2010). People are going to shop where they realistically can, and
lower priced options are not always the realistic solution. Typically, smaller grocery stores
are more expensive than supermarkets. Furthermore, the actual options available in these
settings are more limited than their supermarket counterparts. Despite having more
limited options, convenience foods are readily available in many of these settings. Many
households without transportation may actually lack the choice of even shopping at a
supermarket even if they wanted to. This concept is referred to as the “Grocery Gap”,
which explains the limited number of choices that individuals in low income neighborhoods
have when finding fresh and affordable foods (Treufaht & Karpyn, 2010). In 2009, 23.5
million Americans living in metro areas were found to be both low-income and not having
access to a supermarket within one mile of their home. Furthermore, 9.7% of all low-
income Americans did not have a supermarket within one mile of their home (Ploeg, 2010).

Similarly, lower income neighborhoods have less total access to grocery stores and

more access to convenience stores (Powell, Slater, Mirtcheva, Bao, & Chaloupka, 2007).
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Having fewer grocery stores can have more reaching impacts than simply having fewer
options of food. In lower income neighborhoods, there may be less produce in the stores
they have access to, due to having fewer grocery stores in the neighborhood. This is a
serious problem because people in low income neighborhoods often have other hurdles to
grocery shopping, such as limited childcare or transportation. In fact, simply having poor
perceived access to a grocery store can make someone have less desirable dietary choices
(Caspi, Kawachi, Subramanian, Adamkiewicz, & Sorensen, 2012). In this study, people
chose more fruits and vegetables if they believed that they could walk to a grocery store.
There was a strong correlation between perceived access to the store and fruit and
vegetable intake. This means that regardless of how close the store physically was, if the

resident felt it was inaccessible it changed food behaviors. The participants of this study

were not in a food desert, yet still had limited perceived access. In areas with fewer grocery

stores, people will necessarily be further from the store on average. If they perceive this

distance to be too great, they will make poorer dietary choices. Combined with the fact that

when they actually get to the store, they have on average worse choices available, it is clear
that this problem is more complex than just the cost of the foods.

The general public has consistently said they are concerned with the cost of food, the

quality of food, the location of stores, and the quality of the stores when making food choices

(Evans et al., 2015). These study participants defined a store as high quality when it was
clean, in good physical condition, and did not have panhandlers in the parking lot. Often,
stores in lower income neighborhoods are of worse quality. There are not always these
differences in grocery store environments. In Hartford, CT, researchers found that there
were not significant differences in price or availability; however, food quality and store

quality were worse in low income areas (Martin et al., 2014).
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The delivery of food to the general public is more complex than simply the price. As
seen there are a myriad of factors which can cause lower income neighborhoods to have
more challenges with acquiring healthy food. This makes the issue complex and as a result,
we cannot simply have an intervention to make produce cost the same in all neighborhoods.
Disparities in the food system are a multi-faceted problem where inequalities can take
many forms.

Health Disparities and Health Inequity

Health disparities are defined as health “inequality or difference, as in rank,
amount, or quality” (Kindig, 2007). Simply stated, there should not be health differences
among different demographical areas. If we were to see different health outcomes for areas
of lower-income or different racial or ethnic backgrounds, there would be a cause for
concern and something we would ideally want to address. Health inequity is more
concerned with whether or not something is fair or just (Kindig, 2007). This is a small, but
important distinction that is worth considering when evaluating this issue. It is possible
that there is a disparity, but not an inequity, based on the concept of justice. It is worth
keeping in mind the concept of justice, as there may be outside factors causing these health
disparities.

There is nothing about being non-white that necessarily requires one to be of poorer
health status in the United States. Our current system does indicate that people will be
less healthy based on their income status, but that is a potentially avoidable piece that
society could work through for health equality (Braveman et al., 2011). This can be due to
religion, race, economic standing, social standing, or some other characteristic that results
in health inequality. Health inequities are typically due to systemic issues, which make
them potentially solvable. There is an inherent social disadvantage for many that are poor,

and these people are often over-represented as non-white. It is important to note that for
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health inequities to exist, it is not necessary that an entire population will be
disadvantaged. Not all poor people are going to develop diabetes, not all lower-income non-
white residents will end up obese, and not all people from an at-risk community will
develop disease. A lack of doctors, supermarkets, clinics, transportation, or health facilities
in a neighborhood can create a disparity even if not all members result in having negative
health outcomes. When those with social advantage experience, on average, better health
outcomes we are faced with health inequality.

One classic example of this is that black populations have much lower birth weight
babies on average (Child Health USA 2013, 2013). This results in more premature births,
higher infant mortality, and slowed cognitive development (Braveman et al., 2011). This is
a sign of a health disparity because there is nothing in the population that would suggest
that those children should inherently and necessarily be born at a low weight. Not all
health differences are examples of health disparities. Those who ride motorcycles being
more at risk than those who do not is not an example of a health disparity. There is
something inherent and necessary that indicates those engaging in that activity are more
at risk for harm. Populations can have health differences without it being an example of a
health disparity. There is a necessary social injustice that relates to health disparities. It
is important to define health disparities and inequities appropriately so we can evaluate if
it is due to injustice that a population is facing poorer health outcomes. If there are
differences in health outcomes for lower-income, non-white populations this is an example
of a health disparity. This is also the focus of this research.

Link between Nutrition and Health Inequities
Recent research has shown that there is a link between access to healthy foods one

can afford and potential health problems (Ploeg, 2010). While this is a complex issue with
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many factors throughout the entire health care system, we can continually see that a lack
of access to healthy foods correlates to poorer health status in a population.

It starts to become a health inequities issue as this lack of a variety of foods is
normally characterized by neighborhoods that are classified as low-income, communities of
color, and rural (Treufaht & Karpyn, 2010). This is an important piece when considering
the health inequities since there are links between higher Body Mass Indices (BMIs) and
access to healthy foods (Rose, 2010). This becomes an issue of health equality since access
to food is the biggest challenge for people who live in low income neighborhoods, often
communities of color, and rural areas (Treufaht & Karpyn, 2010).

One major meta-analysis evaluated 31 studies about food deserts as they relate to
racial/ethnic characteristics and income disparities (Walker, Keane, & Burke, 2010). Their
findings showed that more or less across the board, there were systemic problems which led
to specific populations being under-served with food delivery. The lowest income areas in
the country have fewer supermarkets available than the highest income neighborhoods
(Walker et al, 2010). As discussed earlier, supermarkets offer the best prices and the best
availability means that those smaller stores in the lower-income areas have fewer options
with higher prices. Furthermore, even when there are supermarkets close by,
neighborhoods of color typically have less availability in the supermarket than white
neighborhoods, often offering only half as many choices (Powell et al., 2007). In addition to
having fewer actual stores in these poor neighborhoods, the quality of the food in the stores
often suffers as well. A recent study within areas of Minnesota found that much of the
produce in the areas with highest poverty levels was of poor quality, and often not even
edible (Hendrickson, Smith, & Eikenberry, 2006). According to the study, residents of these
areas felt that their ability to eat healthy was being impacted by the lack of options in their

environment.
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The next step in the link between nutrition and health inequities is that health
status actually improves with access to healthier foods. It has been seen that residents of
neighborhoods with better access to healthy, fresh foods have lower BMI, lower levels of
obesity, and overall healthier diets (Larson, Story, & Nelson, 2009). In fact, in some
neighborhoods, there is a clear distinction in BMI between areas with supermarkets and
areas with only convenience stores (Morland, Diez Roux, & Wing, 2006). Residents who
lived in an area with a supermarket had a 9% lower prevalence of obesity than those who
did not. Those who lived in an area with primarily convenience stores had a higher risk of
being overweight, being obese, and suffering from hypertension. Quite simply, people who
did not have access to supermarkets had a higher prevalence of being overweight and obese
(Morland, et al, 2006). This lack of access is disproportionately found in non-white, low-
income neighborhoods; therefore, the lack of nutritious options is contributing in health
disparities in the U.S.

Furthering the health inequality in these areas, studies show that foods required to
manage disease states are not often available in areas without supermarkets (Horowitz,
Colson, Hebert, & Lancaster, 2004). This study assessed supermarkets available to people
managing diabetes in East Harlem and Upper East Side New York. Horowitz and
colleagues (2004) found significant differences in the stores in poorer areas (Harlem)
compared to stores in the wealthier areas (Upper East Side). In fact, less than 20% of the
stores in East Harlem even carried the foods that were recommended in managing the
diabetic diet. Since obesity is a risk factor for diabetes, this as an example to see how the
health inequality become a problem these neighborhoods (Pi-Sunyer, 2002). Simply put,
people in these lower-income neighborhoods become more at risk for developing certain
nutrition related diseases and then are less equipped to manage the diseases because of

their environments.
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In addition to obesity and obesity related diseases, a number of other conditions can
become problematic in lower-income neighborhoods. Because produce is of lower quality,
more expensive, and less available, there are often vitamin deficiencies that can cause
health problems for individuals in these neighborhoods (Seligman, Laraia, & Kushel, 2010).
The National Health and Nutrition Examination Survey NHANES) reported that many
people in food insecure areas are more at risk for many health complications due to dietary
intake (Seligman et al., 2010). Additionally, due to the lack of fresh produce, they often
consume below recommended levels of fruits, vegetables, and dairy resulting in lower levels
of vitamins and minerals (Seligman et al., 2010).

Iron deficiency anemia is a preventable condition that results in reduced growth
and poorer cognitive development in children (Abu-Ouf & Jan, 2015). Pregnancy places
additional iron needs on the body, and many women never reach the recommended iron
intake through pregnancy. Iron deficiency can result in stunted growth both in the fetus
and in the child, in addition to stunted social and cognitive function. Children who are food
secure are far less likely to actually have iron deficiency anemia (Skalicky et al., 2006). As
iron deficiency anemia is a public health focus, and lower-income rural residents are more
likely to suffer from iron deficiency anemia, we can continue to see the health inequities
created by food security and the food delivery system.

Ultimately, what we see is that under-served areas (low-income, typically
neighborhoods of color) have less access to fresh foods, and the access comes at a higher
cost. These areas have a higher level of chronic diseases that can be managed with
nutrition (hypertension, diabetes). When people attempt to manage these diseases
appropriately, they have even less options for the recommended foods for medical nutrition

therapy. The demographics of these areas are preventable, unjust, unnecessary, and not
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equal. It becomes clear there are actual health disparities in these lower-income
neighborhoods and access to healthful foods may be part of it.
Nutrition Environment Measures Survey in Stores

The tool used for the analysis of the grocery stores is the Nutrition Environment
Measures Survey in Stores (NEMS-S). NEMS-S is a validated survey that allows one to
evaluate the availability, quality, and price of healthy foods in stores (Glanz et al., 2007).
Glanz and colleagues found that the NEMS-S survey has a high level of reliability and can
be used to show significant differences across different stores. This makes it an appropriate
and validated tool to analyze grocery stores in this study. A maximum total score was 54,
which consisted of a maximum of 30 for availability, 18 for cost, and 6 for quality of produce
(Glanz et al., 2007). Scores were based on whether or not food was available, the cost
difference between healthier and usual options, and the overall quality of produce.

Availability scores were calculated based on the total number of healthier options
available. For milk, stores earned 2 points if they have low-fat/skim milk, and an
additional point if they had a >50% ratio of lowest-fat to whole. For fruits and vegetables,
they earned points based on the varieties available (out of 10). If they had 0 varieties they
would earn 0 points, <5 varieties was worth 1 point, 5-9 varieties was worth 2 points, and
all 10 varieties was worth 3 points. Ground beef earned 2 points if they had 90% lean meat
(or leaner), 1 additional point if they had 2-3 varieties of lean meat, and 2 additional points
if they had >3 varieties. Hot dogs earned 2 points if they had fat free, or 1 point if they had
light, but not fat-free hot dogs. Frozen dinners earned 3 points if they had 3 different
options, or 2 points if they had 1 or 2 options. Baked goods earned 2 points if they had low-
fat items. If a store had diet soda or 100% juice they would earn 1 point for each option of
beverage. A store offering whole grain bread would earn 2 points, and if they had >2

varieties of whole wheat bread they would earn an additional point. If a store had baked
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chips they would earn 2 points, and an additional point if they had >2 varieties of baked
chips. Finally, if they offered a cereal with <7g sugar per serving they would earn 2 points.

Cost was calculated based on comparison between healthier and less healthy
options. For milk, if lowest fat milk was less expensive than whole the store was awarded 2
points, if it was the same cost they were awarded 1 point, and if whole milk was less
expensive they were awarded -1. For all other foods mentioned previously, if the healthier
option was more expensive a store received a score of -1. If the healthier option was less
expensive, they received a score of 2. Fruit and vegetables are not used in the cost
calculation since there are not healthier options for fruits and vegetables.

Quality measured only fresh fruits and vegetables, and it was based on the percent
of options that were acceptable. If 25-49% were acceptable the store received 1 point. 50-
74% acceptable the store was awarded 2 points, and if 75% or greater was acceptable the
store was awarded 3 points. Scoring was done for fruits and vegetables separately, to a
maximum of 6 total points.

The NEMS-S tool evaluates 12 different measures (milk, fruit, vegetables, canned
items, hot dogs, beverages, water, baked goods, bread, chips/snacks, cereal, and
miscellaneous). This affords the opportunity to look at the price, quality, and availability of
foods at each of the different stores. The NEMS-S tool has an online application that allows
data to be collected in a simple manner, called Store Audit Center (SAC). SAC was the
primary method in which data is recorded. This allows the researcher to upload all the
data from a smart phone and get reports printed directly from the SAC website. This was
very valuable for both ease of data collection and data analysis.

All types of surveyed foods are evaluated on the availability of the foods. If the food
is available it is noted, and if the food is not available it is noted. Quality is only evaluated

on fresh fruits and vegetables. Foods are either “acceptable” or “unacceptable”.
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Unacceptable foods are any produce that are “bruised, old looking, mushy, dry, overripe,
dark sunken spots in irregular patches or cracked or broken surfaces, signs of shriveling,
mold or excessive softening” (Glanz et al., 2015; "Nutrition Environment Measures
Survey,"). If a surveyor is unsure if the food is acceptable or unacceptable, it is to be marked
unacceptable. This is done to reduce the amount of subjectivity in the analysis. Price is
analyzed as absolute price for fruits and vegetables. The total cost of the fruit or vegetable
was collected in either per unit or per pound measurements. Comparative cost is used for
the rest of the sections as each of the foods has standard options and healthier options. The
healthier to regular comparisons are:

1. Skim milk vs whole milk

2. Lean ground beef (90% lean/10% fat) vs regular ground beef (80% lean/20% fat)

3. Low-fat hot dogs vs regular hot dogs

4. Reduced calorie frozen dinner vs regular frozen dinner
5. Diet/low calorie soda vs regular soda

6. 100% fruit juice vs juice drinks

7. Lower fat baked goods vs regular baked goods

8. 100% whole grain bread vs refined grain bread

9. Baked/low-fat snack chips vs regular snack chips

10. Cereals with < 7 g sugar vs regular cereal

These comparisons are done in order to gather data regarding all the food options
that a consumer has available. The goal is to determine if there are significant differences
in “healthier” options within a store, as well as between different areas. The NEMS-S tools
give a complete picture of pricing, quality, and availability for a given store.

The NEMS-S guidelines suggest completing the assessments between 9am-4pm each

day. Generally during those times, the store has already been stocked, and has not already
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been sold out. Doing the audits during this timeframe gives the highest level of reliability
for this measurement tool. The NEMS-S creators also state that all pricing must be
evaluated at a usual price, if possible. Looking at the price for a sale item skews the data
and not give an accurate representation of the usual cost of an item. It is important to try
to get as usual of a picture at a particular store as possible to increase reliability. The
preferred option is the store brand at each particular store, according to NEMS-S. A good
example is milk, which can often have a wide range of prices for a similar product. Looking
at the store brand gives a good baseline at each particular location. Furthermore, in times
when the same chain of store cannot be found in the area, the store brand gives an
acceptable starting point for a picture of the overall prices. NEMS-S is a highly reliable
survey and applicable to different geographic areas (Glanz et al., 2007). It was reliable to
test the environments in different geographical areas, as well as different types of stores.
Summary

Disparities and inequities in the food system are a multi-faceted problem which
cannot be solved with a simple intervention of making cost equal at all stores. As noted,
there have been observed disparities in cost, quality, and availability between different
locations of grocery stores. NEMS-S attempts to evaluate these inequities in the food

system, and was used to analyze the selected stores.
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CHAPTER III. METHODS

The purpose of this study is to determine if there are differences in grocery store
availability, pricing, and quality in the Denver Metro area. This study analyzed 30 stores
randomly selected from the Denver Metro area.

Selection of Stores

A list of stores was obtained through the City of Denver Health Department which
included all stores they have tagged as “grocery stores” in the city. There were 347 stores
listed. Every store on the list was evaluated and excluded from the randomization based on
one of four factors:

1. The store was now closed (verified by calling them).

2. The store was a convenience store or gas station (verified by calling and evaluating if
they have a produce section).

3. The store was not a food store at all (verified by calling and asking if they sell food).

4. The store served primarily ready to eat foods.

Out of the 108 remaining stores, 30 grocery stores were randomly selected. A sample
size of 30 stores was used due to the available resources for data collection. With a full
population of 108 stores, a sample size of 30 stores at a confidence level of .95 returns a
margin of error of 15.3%. After data collection began, two of the selected stores were found
to be either closed or duplicates; therefore, two additional randomly selected stores from the
list were added after audits began. The first, Mi Pueblo Latin Market, was found to be
closed once the first auditor arrived. The second, Little Saigon Market, was found to be the
same store as Far East Oriental Market. Figure 3.1 shows the location of all audited

stores.
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Figure 3.1. Map of the location of all the stores audited in Denver, CO
Study Design

This study is an observational cross-sectional study of grocery store quality within
the Denver Metro area. The selected stores were audited using the NEMS-S tool to
evaluate availability, price, and quality of the selected food items in those locations. Seven
undergraduate students and alumni were recruited from the Denver Metropolitan State
University’s Human Nutrition-Dietetics program to assist with data collection. All
surveyors completed the NEMS-S online training prior to conducting store audits. All data
were collected between April 15t and May 8, 2016 between the hours of 9:00AM and
4:00PM.

Data were averaged across all individual audits for respective stores. This
researcher audited all 30 stores one time, and randomized the 30 stores among the seven
research assistants. Each store was assigned to two different assistants (for a total
maximum of three audits of each store). The assistants were blinded to the purpose of the
study, to each other, to store demographic data, and to the total number of stores audited.
The only information they were given was the due date to complete their audits and the

addresses of their assigned stores. Most research assistants used the online application
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through Store Audit Center and were able to input the information directly as they audited.
For those who opted to use the paper audit forms, data were inputted from paper audit
forms into the Store Audit Center.

Statistical Analysis

Each store was defined with a total NEMS-S score, as well as sub-scores for
availability, cost, and quality.

Census data were gathered for the census tract where each store was located.
Demographic data that were evaluated included percent White residents, total household
income, percent of residents in poverty, and family size. Poverty Income Ratio (PIR) was
also calculated. Federal guidelines for poverty were used and adjusted based on family
size. Store type was identified as “national chain” or “non-national chain”. The non-
national chain group included small neighborhood and ethnic markets.

Kruskal-Wallis was used to compare availability, because the distribution was not
normal. ANOVA compared cost and quality. Percent poverty income ratio, percent white
resident (based on quintiles), percent residents in poverty, and “national chain” vs “non-
national chain” were all tested for all three variables of availability, cost, and quality. Cost
and quality were calculated using Analysis of Variance. IBM SPSS Statistics 23 was used
for all testing (IBM Corp. Released 2013. IBM SPSS Statistics for Windows, Version 22.0.

Armonk, NY: IBM Corp.).
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CHAPTER IV. ANALYSIS OF AVAILABILITY, QUALITY, AND PRICE OF FOOD

OPTIONS IN DENVER, CO GROCERY STORES
Abstract

In certain areas in the United States low-income, non-white populations have less
access to healthy foods. This lack of access can manifest itself with higher costs, lower
quality, or less availability of healthy food. Research has shown a correlation between
health status and ethnic and/or income status, which is related to negative correlations in
health disparities and dietary intake. This study examined the Denver area grocery stores
to 1dentify if any populations had significant differences in food cost, food availability, or
food quality. Thirty stores were randomly selected and analyzed using Nutritional
Environmental Measure Survey for Supermarkets (NEMS-S). Results showed that there
was no significant relationship between cost, availability, or quality and socioeconomic
status or minority status. Large supermarkets had better prices of healthier food options,
and of higher quality than small, ethnic markets. Further research should assess how
consumers make store decisions and consequent purchasing decisions.

Introduction
Background

Health disparities in the United States are a significant issue that researchers are
trying to evaluate from a number of different directions. It is a very complex problem with
many hypothesized causes. It is generally accepted that regardless of the ultimate cause,
there is a clear disparity between socioeconomic groups (Fiscella & Williams, 2004).
Lifespan, health outcomes, and overall health indicators are poorer in lower income people.
There has been considerable time and money spent exploring some of the causes of this

difference. Regardless of the cause, it is clear that those with lower levels of education, and
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therefore lower levels of income are less healthy than those who are educated and have
higher income (Braveman et al., 2010).

Recent research has shown that there is a link between access to healthy foods one
can afford and potential health problems (Ploeg, 2010). While this is a complex issue with
many factors throughout the entire health care system, we see that a lack of access to
healthy foods correlates to poorer health status in a population. It then becomes a health
disparity issue as this lack of healthy foods is normally characterized by neighborhoods that
are classified as low-income, communities of color, and rural (Treufaht & Karpyn, 2010).
Furthermore, there have been observed negative correlations between higher Body Mass
Indices (BMIs) and access to healthy foods (Rose, 2010). This becomes an issue of health
equality since access to food is the biggest challenge for people who live in low income
neighborhoods, often communities of color, and rural areas (Treufaht & Karpyn, 2010).

Researchers have shown links between poverty and obesity, identifying that those in
poverty are more likely to be obese (Drewnowski & Specter, 2004). Historically the areas
that had the highest rates of obesity had the lowest levels of education and lowest incomes.
The classical argument has been that cost of healthy food is the problem in these
environments (Darmon & Drewnowski, 2015). This argument basically states that it costs
far more money to eat in a healthy manner. There is some merit to this argument since
foods that are calorie dense often are more affordable (Darmon & Drewnowski, 2015). This
problem of calorie rich food often being less expensive per calorie can lead to poorer health
outcomes in areas with higher poverty since people in these neighborhoods are consuming
foods they can afford (Drewnowski & Eichelsdoerfer, 2010). The problem is further
compounded by the fact that often the poor are working more hours and taking care of more
children. Time is an integral part of any financial equation, and people with lower income

simply do not have the available time to prepare food from scratch, which leads them to
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select convenience foods. This leads to consumers with lower food budgets to choose foods
that are high in fat, energy, and low in fruits, vegetables, and lean meats (Drewnowski &
Specter, 2004). Additionally, due to the lack of fresh produce, they often consume fruits,
vegetables, and dairy below recommended levels resulting in potentially being deficient in
vitamins and minerals (Seligman et al., 2010). The reason these foods are the cheapest is it
is cheaper to produce foods that are high in fat and sugar (Drewnowski & Eichelsdoerfer,
2010). Moreover, these foods are shelf stable and do not spoil as quickly as more nutrient
dense produce might.

Research has shifted from looking simply beyond just the cost of foods, and is
starting to analyze the food system as a whole. Lower income neighborhoods have less total
access to grocery stores and more access to convenience stores (Powell et al., 2007). Grocery
store access can be an important piece, since convenience stores typically offer less produce
and healthier options. This is a serious problem because people in low income
neighborhoods often have other hurdles to grocery shopping, such as longer working hours,
limited childcare or transportation. Often, people simply shop at the store closest to them
(Fiechtner et al., 2016). This means that if they don’t have a grocery store close, they may
shop instead at convenience stores. In fact, simply having poor perceived access to a
grocery store can make someone make less desirable dietary choices (Caspi et al., 2012).
Caspi and colleagues found people chose more fruits and vegetables if they believed that
they could walk to a grocery store. There was a strong positive correlation between
perceived access to the store and fruit and vegetable intake. This means that regardless of
how close the store physically was, if the resident felt it was inaccessible it changed food
behaviors. The participants of this study were not in a food desert, yet still had limited
perceived access. In areas with fewer grocery stores, people will necessarily be further from

the store on average. If they perceive this distance to be too great, they will make poorer
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dietary choices. Combined with the fact that when they actually get to the store, they have
on average worse choices available, it is clear that this problem is more complex than just
the cost of the foods.

In addition to having fewer actual stores in these low income neighborhoods, the
quality of the food in the stores often suffers as well. A recent study within areas of
Minnesota found that much of the produce in the areas with highest poverty levels was of
poor quality, and often not even edible (Hendrickson et al., 2006). According to the study,
residents of these areas felt that their ability to eat healthy was being impacted by the lack
of options in their environment. This shows that even if a grocery store is close enough to
shop in, stores in high poverty neighborhoods may still lack acceptable options when
compared to wealthier neighborhoods.

This becomes a health inequity issue because residents of neighborhoods with better
access to healthy, fresh food have lower Body Mass Index (BMI), lower levels of obesity, and
overall healthier diets (Larson et al., 2009). In some neighborhoods, there is a clear
distinction in BMI between areas with supermarkets and areas with only convenience
stores (Morland et al., 2006). Residents who lived in an area with a supermarket had a 9%
lower prevalence of obesity than those who did not. Those who lived in an area with
primarily convenience stores had a higher risk of being overweight, being obese, and
suffering from hypertension. This lack of access is disproportionately found in non-white,
low-income neighborhoods; therefore, the lack of nutritious food choices is contributing in
health disparities in the U.S.

Nutritional management of chronic disease can be impacted in lower-income areas
as well. Recommended foods for disease management are less available in low-income
areas (Horowitz et al., 2004). Horowitz and colleagues found significant differences in the

stores in low-income areas (East Harlem, NY) compared to the stores in wealthier areas
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(Upper East Side, NY). Less than 20% of the stores in East Harlem carried the foods that
were recommended in managing the diabetic diet. As obesity is a risk factor for developing
diabetes, one can begin to see how health inequality can occur specifically in these areas
(Pi-Sunyer, 2002). As residents have access to less produce they may also experience
vitamin deficiencies, which can lead to further chronic diseases (Seligman et al., 2010).
Nutrition Environment Measures Survey in Stores

The tool used for the analysis of the grocery stores was the Nutrition Environment
Measures Survey in Stores (NEMS-S). NEMS-S is a validated survey that allows one to
evaluate the availability, quality, and price of healthy foods in stores (Glanz et al., 2007).
Glanz and colleagues found that the NEMS-S survey has a high level of reliability which
can be used to show significant differences across different stores. This makes it an
appropriate and validated tool to analyze grocery stores in this study. Scores were based on
whether or not food was available, the cost difference between healthier and less nutrition
dense options, and the overall quality of produce.

The purpose of this study was to evaluate the availability, cost, and quality of foods
found in grocery stores in Denver, CO. We determined if there were any differences in
stores based on local demographics from census tract data. Furthermore, differences were
evaluated between large, national grocery stores and small, non-national, local or ethnic

markets.

Methods

Stores were selected from a list of stores that were inspected by the Denver
Department of Health. Stores were excluded only if they were no longer open, if the store
did not sell food, if they primarily served ready to eat foods, or self-identified as a
convenience store or gas station without a full produce section. From the remaining 108

stores, 30 were randomly selected for this observational study. A sample size of 30 stores
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was used due to the available resources for data collection. With a full population of 108
stores, a sample size of 30 stores at a confidence level of .95 returns a margin of error of
15.3%.

Stores were assessed using the Nutritional Environment Measures Survey for
Stores (NEMS-S). Full explanation and validation of this tool can be found in previous
literature (Glanz et al., 2007). Auditors were trained using the training modules developed
for NEMS-S (Honeycutt, Davis, Clawson, & Glanz, 2010). Each store was audited a
minimum of two times, and a maximum of three times, and never by the same auditor.
Individual audits were then averaged and used to determine final audit score. Data were
collected between April 15t and May 8th 2016, between the hours of 9:00 AM and 4:00 PM.
These times and dates were used to provide consistency in data collection. During these
times stores are typically stocked, and data are more reliable (Honeycutt et al., 2010). Data
collection was limited to that month in order to not let seasonal availability of produce be a
factor of produce quality and availability.

Each store was graded with a total NEMS-S score, as well as sub scores for
availability, cost, and quality. A maximum total score was 54, which consisted of a
maximum of 30 in availability, 18 in cost, and 6 for quality of produce (Glanz et al., 2007).
Availability scores were calculated based on the total number of healthier options available.
The method explained below was previously developed and a validated method for testing
availability (Glanz et al., 2007). For milk, stores earned 2 points if they have low-fat/skim
milk, and an additional point if they had a >50% ratio of lowest-fat to whole. For fruits and
vegetables, they earned points based on the varieties available (out of 10). If they had 0
varieties they would earn O points, <5 varieties was worth 1 point, 5-9 varieties was worth 2
points, and all 10 varieties was worth 3 points. Ground beef earned 2 points if they had

90% lean meat (or leaner), 1 additional point if they had 2-3 varieties of lean meat, and 2
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additional points if they had >3 varieties. Hot dogs earned 2 points if they had fat free, or 1
point if they had light, but not fat-free hot dogs. Frozen dinners earned 3 points if they had
3 different options, or 2 points if they had 1 or 2 options. Baked goods earned 2 points if
they had low-fat items. If a store had diet soda or 100% juice they would earn 1 point for
each option of beverage. A store offering whole grain bread would earn 2 points, and if they
had >2 varieties of whole wheat bread they would earn an additional point. If a store had
baked chips they would earn 2 points, and an additional point if they had >2 varieties of
baked chips. Finally, if they offered a cereal with <7g sugar per serving they would earn 2
points. Final score for availability could range from O to 30.

Cost was calculated based on comparison between healthier and less healthy
options. The method explained below is a previously developed and validated method for
testing cost (Glanz et al., 2007). For milk, if the lowest available fat percentage was cheaper
than whole milk the store was awarded 2 points, if it was the same cost they were awarded
1 point, and if whole milk was cheaper they were awarded -1. For all other foods mentioned
previously, if the healthier option was more expensive a store received a score of -1. If the
healthier option was less expensive, they received a score of 2. Fruit and vegetables are not
used in the cost calculation because there are not healthier options for fruits and
vegetables. Final score for cost could range from -9 to 18. Negative numbers indicate that
healthier options are more expensive than their less healthy counterparts.

Quality measured only fruits and vegetables, and it was based on the percent of
options that were acceptable. The method explained below was previously developed and a
validated method for testing quality (Glanz et al., 2007). Acceptability was defined as
produce in peak condition, top quality, good color, fresh, firm and clean (Glanz et al., 2015).
If 25-49% were acceptable, the store received 1 point. If 50-74% were acceptable, the store

was awarded 2 points, and if > 75% was acceptable the store was awarded 3 points. Scoring

30



was done for fruits and vegetables separately, to a maximum of 6 total points. Final score

for quality could range from 0 to 6. Table 4.1 shows full scoring methods.
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Table 4.1

NEMS-S scoring systems for the different types of foods

Ttem Availability Price Quality*
5. Milk YES low-fat/skim = 2 points (pts) Lower for lowest-fat (low-fat/skim) = 2 - not applicable —
Proportion (lowest-fat to whole) > 50% pts
=1 point (pt) Same for both = 1 pt
Higher for low-fat = -1 pt
6. Fruit 0 varieties = 0 pts - not applicable - 25-49% acceptable = 1 pt
< 5 varieties = 1 pt 50-74% acceptable = 2
5-9 varieties = 2 pts pts
10 varieties = 3 pts 75%+ acceptable = 3 pts
7. Vegetables 0 varieties = 0 pts - not applicable - 25-49% acceptable = 1 pt
< 5 varieties = 1 pt 50-74% acceptable = 2
5-9 varieties = 2 pts pts
10 varieties = 3 pts 75%+ acceptable = 3 pts
8. Ground Beef YES lean meat = 2 pts Lower for lean meat = 2 pts - not applicable -
2-3 varieties < 10% fat =1 pt Higher for lean meat = -1 pt
> 3 varieties < 10% fat = 2 pts
9. Hot dogs YES fat-free available = 2 pts Lower for fat-free or light = 2 pts - not applicable -
Light, but not fat-free = 1 pt Higher for fat-free or light = -1 pt
10. Frozen YES all 3 reduced-fat types = 3 pts Lower for reduced-fat (based on - not applicable -
dinners YES 1 or 2 reduced-fat types = 2 pts majority of frozen dinners) = 2 pts
Higher for reduced-fat = -1 pt
11. Baked goods YES low-fat items = 2 pts Lower for low-fat (per piece) = 2 pts - not applicable -
Higher for low-fat (per piece) = -1 pt
12. Beverages YES diet soda =1 pt Lower for diet soda = 2 pts - not applicable -
YES 100% juice = 1 pt Higher for 100% juice = -1 pt
13. Bread YES whole grain bread = 2 pts Lower for whole wheat = 2 pts - not applicable -
>2 varieties whole wheat bread =1 pt = Higher for whole wheat = -1 pt
14. Baked chips  YES baked chips = 2 pts Lower for baked chips = 2 pts - not applicable -
> 2 varieties baked chips = 1 pt Higher for baked chips = -1 pt
15. Cereal YES healthier cereal = 2 pts Lower for healthier cereal (per box) = 2 - not applicable -

pts

Higher for healthier cereal (per box) =-
1pt

(Glanz et al., 2015)
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Demographic data were gathered for the census tract where each store was located.
Demographic data that were evaluated included percent White residents, total household
income, percent of residents in poverty, and family size. Total percent Poverty Income Ratio
(PIR) was also calculated. To calculate PIR, federal guidelines for poverty were used and
adjusted based on family size. Store type was identified as national chain or non-national
chain. Stores that were identified as non-national chain stores were local, independent, and
ethnic markets.

Differences in NEMS-S scores were obtained by either Kruskal-Wallis test or
Analysis of Variance as appropriate using SPSS. Availability scores were not normally
distributed; therefore, a Kruskal-Wallis test was used. Analysis of Variance was used to
identify differences in cost and quality. Significance was set at < 0.05 level. Analysis of
Variance was used to compare demographic variables to dependent variables.

Results

Demographic variables, availability, quality, and cost scores can be seen in Table
4.1. Availability scores ranged from 5-25, with a mean 21.1(= 4.89). Total possible range
for availability scores was 0-30. Cost scores ranged from -4 to 2, with a mean -1 (+ 1.3).
Total possible range for cost scores was -9-18. Quality scores ranged from 5-6, with a mean
of 5.9 (= 0.3). Total possible range for quality scores range from 0-6.

Data from the different census tracts the stores were located in had percent white
residents ranging from 53.0% to 93.5%, with a mean of 78.6%. The range for family size
was from 1.44 family members to 3.99 family members with a mean of 2.36. PIR was
analyzed and split in groups of 150% poverty, 200% poverty, 300% poverty, and > 400%
poverty.

For national chain stores the mean NEMS-S score for availability was 22.92, the

mean for cost was -.68, and the mean for quality was 6. For the non-national stores the
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mean for availability was 12, the mean for cost was -1, and the mean for quality was 5.4.
All five stores that were classified as non-national chain markets came in under the mean

of all 30 stores for availability, quality, and cost.
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Table 4.2

Store type, NEMS-S scores, and demographic information of the census tract area for the
audited stores in Denver, CO

Store Type Availability Cost Quality Wgolte Income! F;f;l;ly PIR3
National Chain 24 1 6 78.5 64,392 2.2 3.0
National Chain 24 2 6 80.9 110,450 2.1 4.0
National Chain 20 -2 6 90.9 107,543 2.0 4.0
National Chain 20 -2 6 93.5 149,753 1.5 4.0
National Chain 24 -1 6 84.6 54,451 1.4 3.0
National Chain 25 -3 6 55.2 39,130 3.0 1.5
National Chain 24 -1 6 63.5 52,293 3.2 2.0
National Chain 24 2 6 73.4 43,288 22 20
National Chain 24 -2 6 65.4 60,343 20 2.5
National Chain 23 0 6 69.6 59,592 2.8 3.0
National Chain 25 0 6 88.9 101,725 2.1 4.0
National Chain 24 -1 6 82.3 89,369 2.3 4.0
National Chain 24 -1 6 86.0 68,329 26 3.0
National Chain 21 0 6 84.6 54,451 1.4 3.0
National Chain 23 -2 6 90.4 82,229 20 4.0
National Chain 24 0 6 55.2 39,130 3.0 1.5
National Chain 23 -1 6 84.2 62,718 2.0 3.0
National Chain 21 0 6 90.9 107,543 2.0 4.0
National Chain 23 -1 6 88.9 101,725 2.1 4.0
National Chain 25 -2 6 93.5 149,753 1.5 4.0
National Chain 21 -1 6 76.6 73,880 1.9 4.0
National Chain 21 -2 6 82.3 89,369 2.3 4.0
National Chain 22 -1 6 90.9 107,543 20 4.0
National Chain 21 1 6 71.7 44,721 1.8 2.5
National Chain 23 0 6 53.0 46,175 4.0 1.5
Non-National Market 6 -1 6 69.1 51,562 3.1 2.5
Non-National Market 17 -4 5 85.1 148,454 2.3 4.0
Non-National Market 13 0 5 84.6 43,825 3.3 2.0
Non-National Market 5 0 5 68.9 38,793 3.7 1.5
Non-National Market 19 0 6 74.7 49,051 29 20

1Average family income, in dollars, for the census tract demographics for the stores
location

2Family size, in persons, for the census tract demographics for the stores location

3PIR — poverty income ratio, the amount of times per federal poverty level the average
family in each census tract was - calculated based on federal poverty guidelines, corrected
for family size.
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Availability (P=.78), cost (P=.36), and quality (P=.59) were not found to have
significant differences when comparing PIR groups. Likewise, when testing for White
resident percent, availability (P=.49), cost (P=.15), and quality (P=.22) were also found to
not have significant differences between groups. Income and family size were not tested
separately as PIR takes into account both factors.

Significant differences were found for store type for both availability (P=.000), and
quality (P=.000). There was no significant difference found for cost between the national
and non-national markets (P=.63). Auditors found that only 3 stores had food that was not
of acceptable quality, and these were all at non-national chain stores. There were no
significant correlations between the location of these stores and any ethnic and
sociodemographic data.

Discussion

While other cities have shown potential food access equity issues (Hendrickson et
al., 2006), Denver may not face those same issues. Although we did not find significant
differences at the pre-defined significance level of .05, we would like to propose that there is
still a potential for differences in cost in Denver. When we tested for differences in cost as
it relates to White % we found a significance level of .15. This P value is much lower than
the other variables tested, and leads us to believe there is some potential differences there.
This is an area that merits further consideration in the future, as .15 levels still gives some
cause for concern that differences exist. There is less reason to believe there are differences
in availability or quality when testing for White %. PIR appears to lack significant
differences across availability, quality, and cost.

As noted, the smaller ethnic and local markets afford less availability and poorer
quality. Although these residents have the choice of going to large markets and having

equal access to foods, they still may not be shopping at these large stores. Just because
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someone has equivalent access does not mean they are purchasing equivalent foods. As
noted previously, evidence shows that those with low-income consume less produce
(Drewnowski & Specter, 2004). The lack of acceptable produce quality in these smaller
local stores may be a reason these shoppers are not choosing fruits and vegetables. Even
though there was ample selection of produce of acceptable quality at the national markets,
consumers with low income may choose not to shop at these locations. Often, people choose
to shop at grocery stores closest to them (Fiechtner et al., 2016). This may be particularly
true people with low income who do not have the time or means of transportation to choose
stores based on any criteria other than geographical location. Identifying what the cause of
obesity in these minority populations would be valuable. As noted earlier, there are noted
correlations between obesity rates and low-income populations (Drewnowski & Specter,
2004). There could be some relation between the lower quality produce we found in small
markets to obesity levels in the Denver area. Studies have identified health inequity issues
because residents of neighborhoods with better access to healthy, fresh food have lower
BMI, lower levels of obesity, and overall healthier diets (Larson et al., 2009). The fact that
these lower-income areas do have higher BMI’s on average (Kincheloe et al., 2013), imply
there are some food related health disparities.

There are many logical reasons that these small, ethnic markets may have less
availability and poorer quality. First, the economics of the grocery store business are of
concern as stores that sell more volume of food have an easier time moving produce.
Produce quality scores showed that this occurs in the smaller markets. Since fresh produce
is perishable, the less food a store sells, the harder it is to keep fresh food on site. Second,
these smaller markets which are ethnic stores are marketing toward a specific ethnic
demographic. It was not surprising to find a lack of milk or whole wheat bread in the Asian

markets visited. In fact, those stores had no milk or bread available at all. Research has
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shown that as South Asian immigrants adjusted to a Western diet, they have faced
increased risks of developing obesity, diabetes, and cardiovascular disease (Holmboe-
Ottesen & Wandel, 2012). Furthermore, dietary quality of most Hispanic immigrants is
very poor in the United States (Pérez-Escamilla, 2009). In both immigrant groups,
confounding factors are at play; however, the food choices available in their grocery stores
were not noted in these studies as a potential cause of poor dietary intake. However, as
seen in our study, the ethnic markets do have less healthful options available. Some of
these scores were artificially deflated because NEMS-S does not consider cultural options in
these stores. Some of the ethnic markets did not carry milk or bread, which may not be a
culturally appropriate choice for individuals with those demographics. Perhaps individuals
shopping at these ethnic markets are facing food availability and quality issues.
Furthermore, these individuals may not have purchased milk or bread even if they were
available. The overwhelming majority of minority populations in Denver are either Asian
or Hispanic (Current Population Survey, 2014), so there is reason to be concerned about the
dietary habits of these populations. Denver faces many health disparities, where minorities
are often of worse health status (Kincheloe et al., 2013).

The major limitation of this study is that we may not be able to make larger
inferences for some of the populations outside of Denver. Many of the grocery stores bring
independence into question as they may be supplied by the same distributor. In the sample
there are many stores from the same chain since that is the most common super market
inside Denver. Major food distributors likely supply food to many of these locations. This
means the quality of the food at each particular store may not be independent of another.
The other significant limitation was that although there were significant differences
between the large chains and the small markets, the total sample size of the small markets

was limited. Significantly more major national supermarkets are available than local,
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ethnic markets. These local, ethnic markets likely serve a niche part of the market.
However, no research has been done to identify actual shopping behaviors of people near
these markets. A final limitation of this study is that the NEMS-S system does not test for
culturally acceptable healthy alternatives. Despite not having milk, bread, or hot dogs, it is
possible an ethnic market provides nutritious food in other ways. This, again, calls for a
need of future research in determining behaviors of shoppers.

Conclusion

We found no significant differences overall among grocery stores in availability, cost,
or quality of foods based on NEMS-S scoring due to ethnic or socioeconomic census status at
the P=.05 level. There are perhaps differences in cost in White % neighborhoods, as
recognized by P=.15. There were significant differences when comparing large, national
supermarket chains with small independent, and ethnic markets in availability and
quality.

This study calls for potential future research that would be of value. First, it would
be beneficial to understand the shopping or decision making behaviors of individuals who
utilize these markets. As noted, there are equal alternatives in Denver due to the large
number of national markets available. However, it is not clear who is using these markets.
While the local, ethnic markets may only serve a niche role, they could also be the primary
shopping center for certain populations. It is possible the lack of possibilities for produce
and other foods in these local markets could play a role in health outcomes. Denver does
have a correlation between obesity rates and income level (Kincheloe et al., 2013). Further
research based on identifying factors that lead to this disparity in obesity rates would be
worthwhile. Obesity is a risk factor for many other diseases. There are likely some dietary
differences which lead to this difference in obesity, so looking beyond the store options and

into dietary habits is valuable. Second, Denver appears to be different from other
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populations that have seen significant differences in their grocery stores (Hendrickson et
al., 2006). Future research centered on why this market is different in that sense could
prove valuable. Furthermore, not all previous research has used NEMS-S so it could be of

value to identify if different methods reach the same conclusions in these areas.
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CHAPTER V. SUMMARY

Health disparity is an increasingly problematic issue that we are facing in the
United States (Fiscella & Williams, 2004). Previous research has shown that food
inequality can lead to poorer health outcomes, and obesity rates are highest among the
lowest income (Drewnowski & Specter, 2004). Part of this problem is because foods that are
highest in energy and sugar are also the least expensive (Drewnowski & Eichelsdoerfer,
2010). This means that those facing significant budget problems may have trouble
affording healthier foods, including produce. Further research has shown that the issue is
more complex than simply the cost of goods. Some lower-income, communities of color,
have less access to healthy foods (Treufaht & Karpyn, 2010). The links between food access
and health status (Ploeg, 2010) raise concerns about health disparities based on race and
income due to food access issues.

Denver, CO faces many of the same health disparities that are seen around the
country, where minorities have significantly poorer health status (Kincheloe et al., 2013).
Using the Nutrition Environment Measure Survey-Supermarkets (NEMS-S), 30 grocery
stores throughout the Denver area were evaluated for availability, cost, and quality of
foods. The results of this study found that unlike other areas of the country, no significant
differences were evident in the availability, cost, or quality of produce because of relative
income or ethnicity. Despite not being significant at P=.05, there are potential differences
in cost when compared to percentage of White residents. The result of P=.15 for these areas
give concern that there are some differences, and it may need further consideration.
However, larger grocery stores were more likely to have higher availability of certain foods
like bread and milk. Moreover, larger grocery stores were more likely to have higher
quality of produce compared to smaller local, ethnic markets. Nevertheless, cost was not

higher between both sizes of stores if the smaller store carried the product. The results of
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this study did not find any significant differences in produce quality based on relative
income or ethnicity. Quality differences were found based on store size. Larger, national
chain grocery stores were more likely to have higher quality produce.

This study was limited by the fact that it is not safe to make assumptions about the
rest of the country based on these results. It is reasonable to assume that the stores were
not truly independent. This means that Denver is defined as the population of this study,
not the sample. This study suggests a clear need for future research. First, it would be
appropriate to look at actual human behaviors in these environments. It was clear that an
individual could appropriately shop regardless of location if they picked a major
supermarket. If this same resident was only shopping at small, local markets, they may
have limited choices. Just because an individual could shop at one of the major markets,
there is no reason to think that is actually what they are doing.

This study suggests many opportunities for future research. Identifying exactly who
is shopping at these smaller markets, and if it is their primary source of food would be an
important discovery. It is possible that shoppers could be experiencing worse food options if
they are using only the smaller, ethnic markets. It would be valuable to determine choices
that residents are making in not only food choices, but also store choices. Further research
could also look at the differences in Denver food delivery and other cities. Other studies
have shown significant differences in certain cities (Powell et al., 2007), so the fact Denver
does not show these differences is interesting to note. Further research could also be done

within the city of Denver to test cost of produce between stores.
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APPENDIX A. NEMS-S SURVEY FORMS

Nutrition Environment Measures Survey (NEMS)
Food Outlet Cover Page

Rater ID: |:|:|

Store ID: Restaurant ID:
O Grocery Store O Fast Food
O Convenience Store O Fast Casual
O Other: O Sit Down

O Specialty:
Secondary Store Type (if applicable): O Other:
O Not Applicable
O Drugstore or pharmacy
O Ethnic food store Site Visit Datel | | 4 | | I/l l I
Month Day  Year
O Corner store _
O General merchandise store (Target, WalMart, etc) Start Time: D]D:I OAM OPM
O Big box store (Sam's Club, CostCo, etc) End Time: D]D:I OAM OPM
Date | | |/| | I/l I I Menul/Internet Review Datel I l/l I M I I
Month Day  Year

Month Day  Year
: O AM Start Time: D]:D]OAM OPM
Start Time: |:I:|;
orm endTime: [ [ [[ [ Joam opw

- . O AM
R e D]D:l OPM Other Visit/Interview Date | /| | M | |
Month Day Year

Number of cash registers: |:|:| Start Time: D]D]o AM  OPM
EndTime: [ [ [ ] Joam opm

Comments:

Nutrition Environment Measures Survey (NEMS)
Cover Page

© 2009 Center for Health Behavior Research, University of Pennsylvania
All rights reserved 5426

. Not for reproduction or redistribution without permission -

Reprinted from Nutrition Environment Measures Survey, by Glanz, K., Clawson, M., Davis,
E., & Green, S. (2009). Retrieved from http://www.med.upenn.edu/nems/docs/NEMS-

S.pdf. Copyright 2009 by Center for Health Behavior Research, University of
Pennsylvania. Reprinted with Permission.
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. Measure Complete [ ] .

Nutrition Environment Measures Survey (NEMS)
Measure #1: MILK

Store ID: Rater ID: D]

Marking Instructions

Please use a pencil or blue or black ink. Correct @ Incorrect &) X @ @

1. Is there milk available in this store? YesO No O Comments:

If yes, continue. If no, move on to the next measure.

A. Availability

Comments:
2. a. Is low-fat (skim or 1%) available? O Yes O No
b. If not, is 2% available? OYes ONo ONA
Reference brand
3. Store brand (preferred) OYes ONo
4. Alternate Brand Name:
Comments:
5. Shelf space: (measure only if low-fat or 2% milk is available)
Type Pint Quart Half gallon Gallon

a. Lowest fat milk available |:|:| |:|:| |:|:|

OSkim O1% 0O2%

b. Whole |:|:| |:|:| |:|:|

B. Pricing All items should be same brand CRTmEts:

1. Whole milk, quart $|:|E|]
2. Whole milk, hatt-galion 5[ |.[ ] ]

3. Lowest fat milk available,
quart $D ED

4. Lowest fat milk available, %
half-gallon El : EI:'

H H

33408
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Measure Complete [ ] .

Nutrition Environment Measures Survey (NEMS)

Measure #2: FRUIT

Store ID: Rater ID: D]
Does this store sell any fresh fruit? YesO No O Comments:
If yes, continue. If no, move on to the next measure.
Availability and Price
Available Price Unit Quality Comments
Produce Item v N 4 pelb A UA
1. Bananas O O $I:]I:':l I:l O O O O
2. Apples ORed delicious o $D|:|:| I:l OO0 O O
o
O Navel
3. Oranges ° o o][I] [Jo o o o
4. Grapes ORedseedless o o s[J[[J] [Jo o o o
o
5. Cantaloupe o O $DI:I:| I:l 0O O O O
6. Peaches oo:]J[IT] Qo o o o
7. Strawberries oo¢[][I] [Jo o o o
8. Honeydew Melon O O SDD] D O O O O
O Seedl
9. Watermelon eediess O O SDD] D O 0O OO0
10. Pears O Aniou o of[]J[I] [Jo o o o
o

11. Total Types: (Count # of yes responses) D]

52
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Measure Complete [ ] .

Nutrition Environment Measures Survey (NEMS)

Measure #3: VEGETABLES

Store ID:

Does this store sell any fresh

vegetables?

Availability and Price

YesO No O

Comments:

Rater ID: [ [ ]

If yes, continue. If no, move on to the next measure.

Available Price Unit Quality Comments
Produce Item S 4 pclb A UA
Ollbb
1. Carrots 5 " oofJlIdJ0o o o0 o
O Loose s
2. Tomatoes o o9 DD] D o s o9
$
3. Swveet Peppers gGreenbellpeppers o O E]I:l:l D O 0O OO
4. Broccoli O Bunch o of][I][Jo o o o
(¢
O Green leaf o ° O 0O 0O
5. Lettuce een e Q DD:' D
(@)
6. Corn o of[][J][Jo o o o
7. Celery ooJ[IdJ[Jo o o o
O Regular O O S O O O O
8. Cucumbers o DD:' D
O Head - Gr 0O 07 O 0O OO
9. Cabbage “ e DI:I:' D
(o]
10. Cauliflower o oIl [Jo o o o

11. Total Types: (Count # of yes responses) D]

53

38744



Measure Complete [ ] .

Nutrition Environment Measures Survey (NEMS)
MEASURE #4: GROUND BEEF

Store ID: Rater ID: D]

Does this store sell any beetf? YesO No O Comments:

If yes, continue. If no, move on to the next measure.

Availability and Price

Available

Item Price/lb. Comments
Yes No N/A

Healthier option:

1. Lean ground beef, 90 % lean, O O $D| | |
10% fat (Ground Sirloin)

Alternate Items:

2. Lean ground beef, (<10% fat) O O O SDD:'
[T] % fat

3. Ground Turkey, (<10% fat) o o o ][I]
[T] fat

4. # of varieties of lean ground beef ( <10% fat) 00 O1 02 03 04 05 0O6+

Regular option:

5. Standard ground beef, O O $DD]
80% lean, 20% fat ( Ground Chuck)

Alternate Item: Comments

6. Standard alternate ground beef, if
above is not available 0 oo $D|_|J
[T ] fat

26746

54



Measure Complete I:] .

Nutrition Environment Measures Survey (NEMS)
MEASURE #5: HOT DOG

Rater ID: D]

Store ID:

Does this store sell any hot dogs? YesO No O Comments:

If yes, continue. If no, move on to the next measure.

Availability and Price
Item Available Price/pkg.
Yes No N/A Comments
Healthier option:
1. Oscar Mayer 98% Fat-free Wieners O O SDD:'

(turkey/beef) <lg fat

Alternate Item: (< 9g fat)

2. Other:Brand name and type
e.g., Ball Park Fat Free Beef Franks

O O O sDDj EDOZ pkg D]Hot dogs/pkg
D]gfat D]]kcal/svg

Regular option:

7. Oscar Mayer Wieners
(turkey/pork/chicken)-regular 12g fat

L[]

o O

Alternate Item: (> 9g fat)

9. Other: Brand name and type
e.g., Ball Park Beef Franks

O O O S|:||:I:| El] oz pkg D]Hot dogs/pkg
l:l] g fat D]]kcal/svg

17407
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. Measure Complete I:] .

Nutrition Environment Measures Survey (NEMS)
MEASURE #6: FROZEN DINNERS

Store ID: Rater ID: D]

Does this store sell any frozen YesO No O Comments:
dinners?

If yes, continue. If no, move on to the next measure.

A. Reference Brand
1. Stouffer's brand (preferred) OYes ONo

2. Alternate brand (with reduced-fat dinners
available) Brand Name: HANEEEEEEEEEEEEEEER

Comments:

B. Availability
1. Are reduced-fat frozen dinners OYes ONo
available? ( <9¢ fat/8-11 oz.)

Shelf space:(measure only if reduced-fat frozen dinners are available)
2. Reduced-fat dinners/regular dinners: Proportion 0<=10% 0O11-33% 0O34-50% O 51%+

C. Pricing (All items must be same brand)
Reduced-Fat Dinner Price/ Pkg Regular Dinner Price/ Pkg Comments

1. Lean Cuisine Lasagna $| | ” | | Stouffer's Lasagna $I l II I I
0Z.

0Z.

2. Lean Cuisine Roasted Turkey Sl | || l | Stouffer's Roasted Turkey Sl | || | |
Breast | | |oz. Breast | | IOZ‘

3. Lean Cuisine Meatloaf $| | || | | Stouffer's Meatloaf 5| | || | |
[T ]oz [T ]o=

Reduced-Fat Alternate (< 9g fat) Price/ Pkg Regular Alternate (> 10g fat) Price/ Pkg Comments
4. Other $| | || | | Other $| | Il | |
[ | Joz. [ | ]| [Keal. [ | |gfat | [ Joz. [ ]| ] Keal | | |efat
5. Other $| | || | | Other $| | || | |
[Tor [TTJKeal. [TJetu [Tor [TTJKeal [TJefu
6. Other $| | || | | Other $| | || | |
I I IOZ' I I I IKcal. I I Igfat | | |oz. | | | IKcal. | | |gfat

29844
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Measure Complete |:|

Nutrition Environment Measures Survey (NEMS)
MEASURE #7: BAKED GOODS

RaterID:ED
Date:] | |/ [ |/ 1]

Month Day Year

Does this store sell baked goods?

YesO No O

Store ID:

Comments:

If yes, continue. If no, move on to the next measure.

Availability & Price
Low-fat baked goods <3g fat/serving
Item Available Amt. per g fat/ kcal/ Price Comments
Yes No package  per item per item
Healthier option:
1. Bagel
B Single O O ||| |||| SDIII
Yes No IN/A
Package ¢+ o« EIN EN EEN 0§ EE
Alternate Items: Yes No N/A
2. English muffin oo o ||| Ll LLL] $D| | I
3 a. Low-fat muffin
[ITTTTTTTTT] o oo [T] [ OO O[T
b. # varieties of low fat muffinsO0 O1 O2 O3+
Regular option (> 4g fat/serving or 400 Kcal/serving):
4. Regular muffin O O C L b le | I
Alternate Items: Yes No N/A
5. Regular Danish ooo ||| LIl L1l $D| | I
6. Other ¢ ¢« HN HN HEN ©§EE
54166
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. Measure Complete |: .

Nutrition Environment Measures Survey (NEMS)
MEASURE #8-CS: BEVERAGE

Store ID: Rater ID: I:l]

Does this store sell beverages? Yes© No O Comments:

If yes, continue. If no, move on to the next measure.

Availability & Price

Available
Healthier option: Price Comments
Yes No

1. Diet Coke 120zz. O O $DD]
200zz. O O $I:ll:D

2. Alternate brand of diet soda Yes No N/A

120z O O O $D| | |
200zz. O O O $|:|| []

Regular option: 12 oz SE)es %o $|:| ED
3. Coke oz O O $DD:]

4. Alternate brand of sugared soda Yes No N/A

120z. O O O $|:|| | |
200 ) .1

Healthier option: Available
5. 100% juice, 15.2 oz. Yes No
O Minute Maid O Tropicana O Other O O $|]|—|_|
Alternate Item: Yes No N/A
6.100% juice _____oz. 0O 0O sC1T1
O Minute Maid O Tropicana O Other

Regular option:

8. Juice Drink, 15.2 oz Yes No
O Minute Maid O Tropicana O Other O O $|:|D:I
Alternate Items: Yes No N/A
10. Juice Drink oz. oo o <[1[T]
O Minute Maid O Tropicana O Other

20070

= 1 =

58



. Measure Complete [ ] .

Nutrition Environment Measures Survey (NEMS)
MEASURE #8-GS: BEVERAGE

Store ID: Rater ID: D]

Does this store sell any beverages? YesO No O Comments:

If yes, continue. If no, move on to the next measure.

Availability & Price Available
Healthier option: Available size  Yes No Price Comments
1. Diet Coke 12pack120z. O © SD' | |
2 Yes No N/A
Alternate Item: O 12 pack 12 oz. .
O 6 pack 12 oz. C 0O DI l l
Regular option: Yes No
3. Coke 12pack120z. O ©O $D| | |
Alternate Item: Ol ot Yes No N/A
pac 0Z.
O 6 pack 12 oz. g 0 0 SD' | I
Healthier option: Yes No
5. Minute Maid 100% juice, (64 oz., half gallon) o O sD | | |
Alternate Items: Yes No N/A
6. Tropicana 100% juice, (64 oz., half gallon) O O O $D | I |

7. Other: O O O SDI:I:'

Regular option: Yes No

8. Minute Maid juice drink, (64 oz., half gallon) O O $D|:|:|
Alternate Items: Yes No N/JA

9. Tropicana juice drink, (64 oz., half gallon) O O O $D | | I

10. Other: O O O $DD:I

362

= "l
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. Measure Complete [ ] .

Nutrition Environment Measures Survey (NEMS)
MEASURE #9: BREAD

Store ID: Rater ID: D]

Does this store sell any bread? Aes O e O Eomutients,

If yes, continue. If no, move on to the next measure.

Availability & Price

Item Available Loafsize Price/loaf Comments
Yes NoN/A (ounces)

Healthier Option: Whole grain bread (100% whole wheat bread and whole grain bread)

1. Nature's Own 100% Whole O O | | | $D| I I

Wheat Bread

Alternate Items:
2. Sara Lee Classic 100% Whole Wheat Bread O O O | | | $|_| | | |

3. Other:

oo o [T] “[1LL]

4. # of varieties of 100% whole wheat bread
and whole grain (all brands) 00 O1 02 03 04 O5 O6+

Regular Option: White bread (Bread made with refined flour)

5. Nature's Own Butter Bread O O | | | $D| | |

Alternate Items:

6. Sara Lee Classic White Bread O O O I:I:l SDD:’

7. Other:

oo o [T] <[1LT]

54990
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. Measure Complete [ ] .

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

Store ID: Rater ID: D]

Does this store sell chips? YesO No O Comments:

If yes, continue. If no, move on to the next measure.

Availability & Price
Low-fat chips <3g fat/1 oz. serving
Item Size Available Price Comments

Healthier Option : Yes No
1. Baked Lays Potato Chips oz O 0 $DD]

Alternate Item: Yes No N/A
2 [TTTTTTTTITIITTIT] o o o <[][L]

oz.

3. # of varieties of low-fat chips (any brand) 00 ©O1 02 03 04 O5 06+

Regular Option (select most comparable size to healthier option available):

Yes No
4. Lays Potato Chips Classic oz. O O $DD]
Alternate Item: Yes No N/A

. EEEEEEEEEEEEEEN . . . DN

0z.

51552
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. Measure Complete [ ] .

Nutrition Environment Measures Survey (NEMS)
MEASURE #11: CEREAL

Store ID: Rater ID: D]

Does this store sell any cereal? YesO No O Comments:

If yes, continue. If no, move on to the next measure.

Availability & Price

Healthier cereals < 7 g sugar per serving

Item Available Size Price Comments
Yes No N/a (ounces)

Healthier Option :
1. Cheerios (Plain) O O D] SI]D]

Alternate Item: Yes No N/A

2. Other O O O |_|_| SD|_|—|

3. # of varieties of healthier cereals 00 O1 02 03+

Regular Option ( >7g of sugar per serving):

4. Cheerios (Flavored) O O |:|:| SI]D]

Alternate Item:
Yes No N/A

5. Other O O O l_l_l $|:||_|_|

33585
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