ScholarWorks@GSU

Food Store Audits: Examining Food Price,
Availability, and Quailty, Before and After
Relocation of Public Housing Residents

Authors Anderson, Anjenique

Citation Anderson, Anjenique. “Food Store Audits: Examining Food Price,
Availability, and Quailty, Before and After Relocation of Public
Housing Residents.” 2010. Georgia State University. https://
doi.org/10.57709/1697459.

DOI https://doi.org/10.57709/1697459

Download date 2025-12-12 15:52:58

Link to Item https://hdl.handle.net/20.500.14694/11734



http://dx.doi.org/https://doi.org/10.57709/1697459
https://hdl.handle.net/20.500.14694/11734

ACCEPTANCE

This thesis, FOOD STORE AUDITS: EXAMINING FOOD PRICE, AVAILABILITY, AND
QUALITY, BEFORE AND AFTER RELOCATION OF PUBLIC HOUSING RESIDENTS,
by Anjenique Anderson was prepared under the direction of the Master’s Thesis Advisory
Committee. It is accepted by the committee members in partial fulfillment of the
requirements for the degree Master of Science in the College of Health and Human Sciences,
Georgia State University.

The Master’s Thesis Advisory Committee, as representatives of the faculty, certify that this
thesis has met all standards of excellence and scholarship as determined by the faculty.

Murugi Ndirangu, Ph.D.
Committee Chair

Deirdre Oakley, Ph.D.
Committee Member

Vijay Ganjt, Ph.D., RD
Commttee Member

Date



AUTHOR’S STATEMENT

In presenting this thesis as a partial fulfillment of the requirements for the advanced degree
from Georgia State University, I agree that the library of Georgia State University shall make
it available for inspection and circulation in accordance with its regulations governing
materials of this type. I agree that permission to quote, to copy from, or to publish this thesis
may be granted by the professor under whose direction it was written, by the College of
Health and Human Sciences director of graduate studies and research, or by me. Such
quoting, copying, or publishing must be solely for scholarly purposes and will not involve
potential financial gain. It is understood that any copying from or publication of this thesis
which involves potential financial gain will not be allowed without my written permission.

Signature of Author



NOTICE TO BORROWERS

All theses deposited in the Georgia State University library must be used in accordance with
the stipulations prescribed by the author in the preceding statement. The author of this thesis
1S

Anjenique Anderson
1800 Robert Tyler Drive
Kilen, Texas 76542

The director of this thesis is:

Murugi Ndirangu, Ph.D
Department of Nutrition
College of Health and Human Sciences
Georgia State University
Atlanta, Georgta 30303-3083

Individuals who are not regularty enrolled students of Georgia State University are required
to confirm acceptance of the following condition by signing below. Libraries that borrow
this thesis for use by their patrons are required to have each user (i.e. patron) provide the
following information in the area listed below.

NAME OF USER ADDRESS DATE TYPE OF USE
(EXAMINATION
ONLY

OR COPYING)




VITA

Anjenique Anderson

ADDRESS: 1800 Robert Tyler Drive
Killeen, TX 76542

EDUCATION:

M.S. 2010 Georgia State University
Health Sciences

B.S. 2007 University of Texas at Arlington
Biochemistry

PROFESSIONAL EXPERIENCE:
Jan. 2010 — Dec. 2010 Graduate Research Assistant

Department of Nutrition, Georgia State University, Atlanta, GA

Jan. 2009 — May 2010 Graduate Teaching Assistant
Department of Nutrition, Georgia State University, Atlanta, GA

PROFESSIONAL SOCIETIES AND ORGANIZATIONS:
2009 — present American Dietetic Association
2008 — present Greater Atlanta Dietetic Association

PRESENTATIONS AND PUBLICATIONS:
Nov. 2005 14™ Annual National McNair Research

Conference
2005 UTA McNair Research Journal



ABSTRACT

FOOD STORE AUDITS: EXAMINING FOOD PRICE, AVAILABILITY, AND
QUALITY, BEFORE AND AFTER RELOCATION OF PUBLIC HOUSING RESIDENTS

By
Anjenique Anderson

In an effort to deconcentrate poverty, Atlanta is attempting to become the first city in
the U.S. to completely eliminate public housing by relocating = 10,000 residents. Research
has shown that the health status of public housing residents is worse than any other
population. Evidence also suggests that there is an inverse relationship between
neighborhood availability of healthy, affordable foods and diet intake. The aim of this study
was fo compare the price, availability, and quality of food items in the public housing
residents’ communities, before and after relocation. Using Nutrition Environment Measures
Survey (NEMS), a total of 42 food store audits were conducted in pre- and post-relocation
neighborhoods. The prices in post-relocation middle chain grocery stores were significantly
cheaper for total frozen dinners (p = 0.042), baked goods (p = 0.017), and potato chips (p=
0.035). There were no significant differences in produce quality. However, fruits (p <0
.001), vegetables (p < 0.001), lower fat milk (p <0.001), whole milk (p =0.041), ground beef
(p <0 .001), reduced-fat hot dogs (p = 0.015), regular hot dogs (p < 0.001), frozen dinners (p
<0.001), low-fat baked goods (p < 0.001), whole-wheat bread (p <0 .001) and 100% juice (p
< 0.001) were more available in middle chain grocery stores than convenience stores. These
results suggest that public housing residents have relocated to a food environment that is
similar to their previous environment. Relocation of public housing residence did not have a

significant effect on their access to food.
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CHAPTER 1
Introduction

Designated as the first city to provide low-income project-based public housing in
1936, Atlanta is attempting to become the first c.ity in the United States to eradicate public
housing by relocating approximately 10,000 residents by January 2010. L2 1n 1992, the U.S.
Department of Housing and Urban Development (HUD) created the Housing Opportunities
for People Everywhere (HOPE) VI program in an effort to transform the current public
housing structure by providing housing authorities with multimillion dollar grants to replace
the most severely distressed housing units.” The main goat of this transformation effort was
to deconcentrate poverty by integrating public housing in nonpoverty stricken ﬂeighborhoods
and promoting mixed-income communities.*

In 2007, the Atlanta Housing Authority (AI1A) announced its plans to demolish the
last 10 family public housing communities and 2 senior high rises.” All residents that
qualified were given Housing Choice vouchers (formerly Section 8). The Housing Choice
voucher program is a federal program that provides housing assistance to very low-income
families, the elderly, and the disabled.® These individuals are given a voucher that affords
them the opportunity to live in the private market. A housing subsidy is paid to the landlord
by the public housing agency on behalf of the participating resident, and then the resident
pays the difference in price.6

In 2008, the Georgia State University (GSU) Urban Health Initiative was created to

examine the effect of relocation on the overall quality of life, health, and well-being of public



housing residents from a multidisciplinary approach. The departments of nutrition,
sociology, public health, criminal justice, communications, and history are currently
includedin this Initiative. The GSU Urban Health Initiative is tracking approximately 400
residents from the 6 demolished public housing communities (Bankhead, Bowen, Herndon,
Palmer, Hollywood, and Roosevelt House) and Cosby Spears, the one senior high rise not
slated for demolition (Appendix).

Throughout the past several decades, there has been a distinct increase in obesity in
the U.S., regardless of age, sex, race/ethnicity, socioeconomic status, education level, or
geographic region.” Research demonstrates that minorities,” ® individuals of low-
socioeconomic status ' ! with less than a high school education '* have the highest
prevalence of obesity. According to the HUD Resident Characteristics Report using data
from June 2009 to September 2010, approximately 80% of residents were classified as low
income (defined as 80% of the median income). Of those, 48% were minorities and 24%
were Hispanic or Latino.”> When comparing obesity prevalence by income, the median
prevalence of obesity in the U. S. was highest for both very low-income (< $15,000; 35%)
and low-income ($15,000-24,999; 32%) categori‘es.14 This marked increase in obesity is of
particular concern in public housing communities because results in previous research
suggest that these residents have a higher prevalence of chronic diseases than the general
p.opuIation.z” 1517

The etiology of obesity is multifactorial. Although early research focused on
individual factors, public health practitioners are now focusing on environmental factors such

as neighborhood safety and the local food environment.”> Evidence has suggested that there

is an inverse relationship between neighborhood availability of healthy, affordable foods and



diet intake. These studies assessed the food availability in other geographical areas, not
including Atlanta, GA. Also, there are currently no research studies evaluating the local food
environment of public housing residents before and after relocation. This research could help
provide insight on whether or not relocation has the possibility to improve the overall diet
quality of public housing residents. Theloveraﬂ aim of this study was to compare the
availability of food items in the public housing residents® communities, before and after
relocation. Specifically, the study sought to answer the following research questions:
1) Are there differences in the mean prices of individual food items and total food
items before and after relocation?
2) Are there differences in the average prices of food items by store type
(convenience and middle chain grocery stores) before and after relocation?
3) Is there greater availability of food items after relocation?
4) Is there greater availability of food items by store type (convenience and middle
chain grocery stores) before and after relocation?
5) Is the quality of fruits and vegetables after relocation more acceptable than before

relocation?



CHAPTER I

Review of Literature
Obesity statistics

Obesity has reached epidemic proportions in the US, where it has more than doubled
in the past two decades.”” Approximately 72.5 million US adults are obese."* When
comparing the obesity prevalence in the US, in 2009, at least 30% of adults were obese in 9
states, a rate that no state had previously encountered in 2000.'> Overweight and obesity are
established risk factors for hypertension, dyslipidemia, type 2 diabetes, coronary heart
disease, stroke, galibladder disease, osteoarthritis, respiratory complications, and certain
cancers.'® Universal recommendations to combat obesity include regular exercise and
consumption of a healthy diet.”®

Minorities have been reported to have higher rates of obesity. According to the 2009
Behavioral Risk Factor Surveillance System (BRFSS), African Americans were 51% and
Hispanics were 21% more likely than non-Hispanic whites to be obese.” Previous research
has established a relation between race and low socioeconomic class and obesity.*'" Tna
multivariate analysis, Robert and Reither’ reported that variation in BMI, a marker for
obesity, was dependent on both between-community and within-community factors. Race
and low socioeconomic status were each found to be independent risk factors for increased
BMI in women.” Reasons cited for the association between low-socioeconomic status and
obesity include decreased access to healthy foods and unsafe communities that impede

physical activity.



Health of public houstﬁg residents

Public housing residents are more likely to be poor and members of a racial or ethnic
minority. They frequently suffer from poor health.'” Moreover, from the data collected from
a health questionnaire administered to Washington D.C. African American public housing
residents, results reported increased prevalence for chronic disease risk factors wheﬁ
compared with an African American District-wide sample utilizing the BRFSS.  The
women in public housing reported twice the prevalence of obesity and hypertension, and
more than 3 times the prevalence of diabetes, when compared to their counterparts.
Additionally, both men and women in public housing reported twice the prevalencé of
hypertension and smoking. 13

In the HOPE VI Panel study, the incidence of physical and mental health problems
among residents from 5 sites where relocation began in 2001 was 41%. These subjects rated
their overall health as being fair or poor, 3 times the prevalence of the national population.”
Harris and Kaye20 also found that the younger persons in the 18 to 44 year old age group
were 2 ¥; times more likely to report fair or poor overall health when compared to African
American women nationally. One out of 4 respondents reported chronic health problems.?”
Almost % of the residents were considered obese and over a 1/3 reported a history of
diagnosed hypertension, both of which were significant when compared to the prevalence in
black women nationally.” Similar results have been reported in a more recent study of
Boston public housing residents and their health status.’  Studies have provided evidence
that the health status of public housing residents is worse than other poor people and the
0

national population.® *

Impact of food deserts on health



It has been argued that ‘food deserts,” areas with little to no access to affordable,
healthy foods, are a major contributor to a poor diet?* Pearson and colleagues’' examined
the relationship between food deserts and consumption of fruit and vegetables in the
Barnsley area of South Yorkshire. Their results suggest that food deserts were not
significantly associated with fruit and vegetable consumption. However, in a study
investigating the impact of food deserts in Chicago, the researchers reported that residence of
food deserts would likely have increased premature death and chronic health conditions.”

Gallagher® utilized Food Balance Scores (FBS) that were calculated from a ratio of
the distance to the closest grocer divided by the distance to the closest fast food restaurant.
After comparing 4 separate groups (2 White groups and 2 African American groups with out-
of-balance and in-balance scores) and diet-related death rates, the out-of-balance White
group had a slightly higher diet-related death rate than in-balance White.?? Conversely, the
out-of-balance African American group had a considerably higher diet-related death rate than
the in-balance African American group. The difference in FBS was almost 1%.%

Gallagher” also calculated average Years of Potential Life Lost (YPLL) and death
rates in 2003 for cancer, diet-related cardiovascular disease (CVD), and diabetes by
community area. They measured the total number of life years lost due to premature death
from a certain cause. Results suggested that as the FBS increased, the YPLL and death rates
increased for cancer, diet-related CVD, and diabetes. There was a statistically significant
increase in the rates of premature death due to diabetes, yet the results for cancer and CVD
were not statistically significant.

Availability and access of healthy options



Dietary decisions can be impacted by the characteristics of the physical environment.

22325 and access to food

Previous studies have focused on fruit and vegetable availabilify,
stores in low income, minority areas.”**® Krukowski and colleagues® utilized the Nutrition
Environment Measures Survey in Stores (NEMS-S) assessment tool to evaluate primary food
stores in Vermont and Arkansas that were used by overweight participants enrolled in a
weight loss research program. The results revealed that regular and healthier food varieties
were widely available in supermarkets.” Furthermore, the median household income was
significantly associated with the NEMS healthy food availability score.” They also suggest
that the store shelf space of Jow-fat milk was associated with the racial neighborhood
characteristics and median family income, with the less availability of low-fat milk in
African American communities.” Additionaily, Krukowski and colleagues” found that the
average price for purchasing the 10 non-produce healthier items was significantly more
expensive (M = $29.65 + 2.41) than the standard items (M = $27.48 £ 2.76, p <0.001),
reflecting a significantly higher cost for five of the healthier items compared with the regular
options.

Because much of the literature on U.S. food access disparities reference primarily
low-income or African American areas,”®*® Bodor and colleagues® examined the shelf space
for food items to evaluate if the absence of supermarkets was offset by the food availability
in the other food stores. They concluded that the other food stores had a much greater
cumulative food shelf space for snacks than space allotted for fruits and vegetables.”” Ina
similar study, Farley and colleagues® found that althougfl the supermarket had greater shelf

space dedicated to fruits and vegetables when compared to other food stores, they also had

significantly greater shelf space devoted to unhealthy snacks (M =205m, p < 0.001) than



fruits and vegetables (M =117 m). Moreover, supermarkets were less likely to be located in
predominately African American neighborhoods.”

In a comparison of urban to rural fruit and vegetable availability, urban minority
neighborhoods had the most barriers to fresh fruits and vegetables due to the lack of
supermarkets, not food stores.”> In a study conducted in Los Angeles on whether or not food
pantry clients live within reasonable walking distance of stores with produce, less than Y%
(41%) of the food pantry clients were in walking distance to a store with fresh produce.™
Also, 83% of clients were within walking distance to a food store with limited or no produce,
while 13% were not within walking distance to any food stores.”*

When surveying geographical areas and food store availability, the consensus is that
primarily minority and low-socioeconomic areas are less likely to have supermarkets when
compared to predominately white and higher socioeconomic arcas. For example, Morland
and colleagues™ reported that there were more than 3 times as many supermarkets in
wealthier neighborhoods compared to the lowest-wealth areas; plus there were more small
grocery stores, convenience stores without gas stations and specialty food stores in the
lowest-wealth areas. As wealth increases, fast-food restaurants, bars, and taverns were less
available.®® Furthermore, when accounting for racial makeup, supermarkets were 4 times as
likely in predominately white neighborhoods than predominately African American
neighborhoods.”®

Powell and colleagues™ found comparable results and also reported more prevalence
of non-chain supermarkets and grocery stores in low-income and minority neighborhood.
Results suggest that residents that have better access to supermarkets and limited access to

convenience stores have healthier diets and subsequent reduced risk for obesity.”” Low-



income areas are more likely to have greater access to fast-food restaurants than high-income
and predominantly white communities.”’ In majority African American tracts in Chicago,
the distance to fast food locations were slightly farther than any other tracts, but grocery
stores were nearly twice as far.** It is easier to these individuals obtain fast food than any
other food types. It can also be argued that residents in predominantly minority and low-
income areas are more restricted to their local food environment because they are less likely
to have their own transportation.

Price and access of healthy options

Food choices are influenced by several factors ‘such as taste, perceived value (which
includes price and portion size), and perceived nutrition.*® An individual’s perceived factor
of importance varies. For example, one factor may outweigh the other, depending on an
individual’s financial capabilities. Over the last 30 years, prices of fruits and vegetables have
increased nearly twice as fast as the price of carbonated beverages.”’ The cheapest cost
option to the consumer remains to be energy dense foods which contain refined grains, added
sugars, or fats.”’

In an effort to examine the influence price has on purchasing and consumption of
healthier food options, researchers have conducted environmental interventions on food
choices.**** French and colleagues®® found that there was a proportionate increase in
vending machine sales of low fat snacks when there was a 50%, 25%, and 10% reduction in
price at diverse worksites and secondary schools. In a cafeteria intervention of both
suburban and urban high schools, results demonstrated a quadruple increase in fresh fruit and
a double increase in baby carrot sales after a 50% price reduction.®® Similar results were

replicated on a university campus with low fat vending machine snacks.”® All interventions



10

consisted of three time point sale measures (baseline, intervention, and post-intervention) and
sales at baseline and post-intervention of low fat items were comparable. The data suggest
that subjects were substituting low fat options for the regular fat options during the
intervention period.
Quality and access of healthy options

Food quality is another aspect that is frequently discussed when examining access to
food. When comparing supermarkets fo convenience stores, supermarkets have the cheapest

%28 Tt can also be assumed that along with diverse produce

prices and more availability.
options and frequent consumer selection yields improved food quality. However, there is
little research that surveys food quality, more specifically microbial quality, in these small
convenient stores. Koro, Anandan, and Quinlan35 examined if there was a difference in
microbial quality and food safety in food available to low-SES versus high-SES populations.
They determined that the microbial load was higher on the produce from food stores in low-
SES areas when compared to high-SES.* There was a significant difference in yeast and
mold counts in ready-to-eat salads, strawberries and cucumbers, The level of pathogens in
raw meat and poultry in both low-SES and high-SES were high; however the acrobic plate
count 1n ground beef available in high-SES markets was significantly higher.35

A marked increase in obesity has resulted in numerous research studies aiming to
understand and combat this epidemic. As previously mentioned, these studies have
established a relationship between race, obesity, and low SES. Decreased access to healthy

foods has been noted as a major contributor to a poor diet. Based on this data, public housing

residents would be considered high risk due to their local food environment.



CHAPTER I

Methods

The purposes of this study were to compare the prices and availability of food items
in the public housing residents’ communities, before and after relocation. This study was
carried out by surveying various food stores in the vicinity of public housing residents,
before and after relocation. The study focused on the price, availability and quality of the
food items found in the food stores.

Study participants consisted of a sample of approximately 400 Atlanta public housing
residents from 7 public housing communities. Of those, 4 were family projects and 3 were
senior high rise projects. Store audits were conducted in 11 food stores near the 7 public
housing communities before relocation (Figure 1). After relocation (Figure 2), data were
collected in 31 food stores in close proximity to 82 new residence addresses.

Initially, Google maps were used to enumerate the total number of food stores located
within a 5 mile radius from each address cluster in Atlanta, GA. Addresses were grouped
together when they were within < 2 mile radius. The sample of stores was divided into
convenience stores and middle chain grocery stores. The focation of food stores were
confirmed through driving, walking, and calling. Since residential addresses were clustered
before relocation, and more dispersed after relocation, a convenience sample was selected

with an average of one store type per housing community taken for pre-location data and an

i1
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average of three stores taken per address for post-location audits.

Store observation data were collected from July to August 2009 (pre-relocation) and
April to June 2010 (post-relocation). The audits were conducted by a total of 5 trained
personnel. A standardized observational measure instrument, Nutrition Environment
Measures Survey-Store (NEMS-S),*® was utilized to assess the food environment of each
food store. Each store audit took an average of 35 minutes.

The NEMS-S survey tool was 11-13 pages long with 10-11 measures. The first page
was known as the cover page where information such as store id, rater id, number of cash
registers, and date and time of audit were recorded (only in post;relocation, not provided in
pre-relocation). Each remaining page was designated to a specific measure (milk, fruit,
vegetables, ground beef, hot dog, frozen dinners, baked goods, convenience store beverages,
grocery store beverages, bread, baked chips, and cereal). Since an older NEMS-S version
was utilized for the pre-relocation survey, the cereal measure was not included in the data
analysis because the older version did not incorporate this measure.

Upon entering each store, raters counted the number of cash registers (only in post-
relocation, information not provided in pre-relocation) to measure store size. Then, they
proceeded to the milk section. All raters were instructed to gather all data based on the
store/preferred brand br the cheapest brand. However, if that brand or type was not available,
there were alternative options that could be recorded. Each item was individually evaluated
for availability and pricing. Quality was only assessed in fruits and vegetables.

Data collectors examined the availability and price of 8 pairs of a healthier (i.e. higher
fiber, lower fat, lower sugar) and a regular food option within .the same brand (Appendix), if

possible. The food items measured in the store audits correspond to those that contribute
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most to the fat and calories in the American diet and their recommended healthier
substitute.*® The quality, availability, and price for 10 fruits (bananas, apples, oranges,
grapes, cantaldupe, peaches, strawberries, honeydew melon, watermelon, and pears) and 10
vegetables (carrots, tomatoes, sweet peppers, broccoli, lettuce, comn, celery, cucumbers,
cabbage, and cauliflower) were evaluated.

For each measure, raters were instructed to choose “Yes’ or “No’ for availability.
However, certain alternative items also had the option of ‘N/A.” ‘N/A’ was marked for
secondary items after the preferred item was marked available. For example, low-fat (skim
or 1%) milk was the preferred item so if low-fat milk was available then the secondary item
(2% milk) was labeled ‘N/A.” An item was considered available as long as one option was
present.

The units of price for each item in each measure were clearly defined. All prices for
items were standardized to a single unit for comparison. Prices per specific size were noted
for all measures ranging from price per pound, price per package to price per piece.
Packages of items that were not equal in size like potato chips, bread, beverages, and frozen
dinners were converted to price per ounce. Each individual fruit and vegetable type was also
converted to equal units of measure. For example, some stores listed the price of apples by
piece while others provided price by pound. Based off of approximate pieces per pound, 3
medium apples equal 1 pound was the conversion factor that was used. Also, to avoid
variability in price, regular prices were used.

A dichotomous acceptable/unacceptable rating was used to determine the quality.2
Acceptable quality was characterized by peak condition with top quality (firm to touch and

minimal bruising and dark spots for more than 50% of the produce). Unacceptable quality
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was defined as mushy, old-looking, uneatable, or containing several bruises and dark spots in
more than 50% of the produce.
Data analysis

Mean prices were calculated for each food item by store classification, pre- and post-
relocation. Each mean price was calculated from the total number of items available for each
specific group (pre- and pos_t—relocation, store classification). Mann Whitney U test was
utilized to test for significance between pre- and post-relocation audits, and store
classifications.

Percent availability for each measure (m‘ilk, fruit, vegetables, ground beef, hot dog,
frozen dinners, baked goods, beverages, bread, and baked chips) was calculated. Any item
with at least one option present was considered available. Each quantity per item was
tabulated and divided by the total possibly available to obtain a percentage. The percent
quality rating was specific to fruits and vegetables. The technique was similar to availability.
However, if the item was marked unacceptable > to the number of times it was marked
acceptable then the overall quality rating for the item was unacceptable. The opposite was
true when the item received an acceptable rating. Fisher’s exact test was used to test for
significance in each category. The data were analyzed using SPSS 18.0. A p value of £0.05

was considered significant for all tests.



CHAPTER IV
Results
Description of Sample
There was a total of 11 stores audited pre-relocation and 31 stores post-relocation
(Table I). Three of the post-relocation stores were excluded from the analysis due to missing
data (i.e. prices were not provided, missing data on beverages, bread, baked chips). Twelve
stores (4 pre-location and 8 post-tocation) were classified as middle chain grocery stores and

30 stores (7 pre-location and 23 post-relocation) were convenience stores.

Table 1. Description of grocery store audits

Middle chain grocery store Convenience stores Total

Pre-relocation 4 7 n=11
Post-relocation 8 23 n=31
Total n=12 n=230 n=42

Price
Pre- and post-relocation

Two percent milk was only available in stores after relocation therefore a comparison
of price was not performed. The mean costs of 1/2 gallon skim milk, quart low fat milk,
quart whole milk, and total milk were greater after relocation. The mean cost of 1/2 galion
whole milk was cheaper after relocation. When comparing the price of the higher fat to the

lower fat milk, the price of whole milk was slightly cheaper after relocation while the price

17
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of the lower fat milk increased after relocation. However, these results were not statistically

significant (Table II).

Table |l. Prices for food items pre- and post-relocation

Before After
Measure Item Mean (SD) n° Mean (SD)  p value®
Milk
Whole-quart 1.49 (0) 6 1.77 (0.60) 0.17
Low fat-quart 1.49 (0) 4 1.54(0.06) 0.18
Whole-half gallon 2.64(080) 18 2.32(061) 035
Low fat-haff gallon 206(0862) 7 230(085) 0.35
Total lower fat milk 3.18(0.14) 11 321(1.27y 1.0
Total whole milk 3.14(054)y 18 291 (110 021
Total 455(1.85) 18 488(273) 098
Fruits
Banana 1.36 (1.07) 18 1.22(083) 0.81
Apple 1.54 (0.10) 14 1.65(068) 0.58
Orange 223(078) 11 1.62 (0.65) 0.06
Grapes 1.66 (0.05) 10 215057y 0.10
Cantaloupe 1.05(0.08) 7 1.04(0.18) 0.73
Peaches 0.83(0.05) 2 1.49 (0) 0.05
Strawberries 262(063) ¢ 216 (0.71) 0.50
Honeydew melon 1.75(043) 8 1.93(049) 0.50
Watermelon 0.52(0.10) 10 0.58{0.20) 094
Pears 1.67(0.94) 10 1.46(0.42) 078
Total 9.20(5.21) 18 9.30(5.38) 088
Vegetables
Carrots 0.71(0.24) 10 1.10(043) 0.12
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Tomatoes 4 1.49 (0.34} 10 1.84(0.77)y 0.32

Sweet peppers 4 1.91(0.85) 10 248(1.08) 029

Broceoli 4 1.82(042) 10 1.66(0.37) 0.3%

Lettuce 4 1.59(0.11) 10 156 (0.35) 0.89

Comn 4 1.33(088) 9 0.89(020) 044

Celery 4 1.12(022) 10 122(066) 0.67

Cucumbers 4 0.67 (C.12) 10 0.59(0.14) 0.30

Cabbage 4 0.63(0.10) 10 0.52(0.21) 025

Cauliflower 3 1.653(020) 7 1.30(0.32) 030
Total 4 12.42 (1.57y 10 12.69(3.08) 1.0
Ground beef

Lean 3 4050861 7 362(082) 065

Regular 4 2.95(0.30) 11 268(1.24) 0.39
Total 4 5.99(2.12) 11 499 (2.93) 0.47
Hot dogs

Low fat 7 280(1.35) 12 271(1.21y 1.0

Regular 7 2.39(0.99) 16 258 (0.87) 0.57
Total 10 364(278) 19 3.89 (2.44) 068
Frozen dinner

Reduced fat 4 0.28 (0.05) 9 0.23 (0.08) 0.06

Regular 4 0.23(002) 7 0.24(0.07) 007
Total 4 0.51(003) 9 0.42 (0.15) 0.03*
Baked goods

Low fat 4 062{028) B8 0.35(0.08) 0.06

Regular 9 0.94 (0.42) 30 0.78(045) 025
Total 9 1.22(068) 30 0.87 (0.44) 0.18
Beverages

Diet soda 11 0.055 (0.02) 28 0.054 (0.02) 0.78




20

Regular soda 11 0.055 (0.02) 30 0.056 (0.01) 0.95

100% juice 1 0.035(0.03) 30 0.091 {0.03) 060

Juice drink 11 0.077 (0.04) 29 0.088 (0.04) 0.52
Total lower sugar beverages 11 0.14(0.05) 31 0.137{0.05) 0.82
Total regutar sugar beverages 11 0.13(0.06) 31 0.136 (0.06) 0.90
Total 11 0.273 (0.10) 31 0.274 (0.10) 0.98
Bread

Wheat 5 0.129 (0.02) 15 0.129(0.02) 0.86

White 10 0.107 {0.02} 25 0.110(0.02) 0.38
Total 10 017 (0.08) 25 0.19(0.08) 0.58
Potato chips

Baked chips 9 0.55(0.25) 14 069(0.31) 050

Regular chips 11 0.40(008) 28 042 (0.11) 045
Total 11 0.85(0.35) 29 0.74(045) 013
Total healthier items” 11 502 3 3.68 0.45
Total regular items” 11 6.65 31 5.39 0.22
Total 11 22 (20.3) 3 18.6 (18.3) 0.48

n = number of stores, SD = standard deviation, * All measures except fruits and vegetables

¢ significance between pre- and post-relocation using Mann-Whitney test
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The mean cost of apples, grapes, peaches, honeydew, watermelon, and total fruits
were greater after relocation. The mean cost of bananas, oranges, cantaloupe, strawberries
and pears were cheaper after relocation. The mean cost of carrots, tomatoes, sweet peppers,
celery, and total vegetables were greater after relocation.  The mean cost of broceoli, lettuce,
corn, cucumber, cabbage, and cauliflower were lesser after relocation. However, these
differences in fruits and vegetables were not statistically significant (Table II).

The average cost of lean, standard, and total ground beef decreased afier relocation.
The average cost of low-fat hot dogs decreased after relocation while the cost of regular hot
dogs and total hot dogs increased after relocation. The mean price per ounce of reduced fat
frozen dinners and total frozen dinners befbre relocation was slightly greater than after. The
price per ounce of regular frozen dinners was slightly lower before relocation than after.
However, these differences were only statistically significant for total frozen dinners (p =
0.03; Table II).

The price per baked good decreased after relocation for both low fat and regular
varieties, while the total price per baked good decreased after relocation. The mean prices
per ounce for regular soda, 100% juice and juice drink were greater after refocation. In
addition, there was a slight decrease in mean price per ounce in diet soda after relocation.
After combining the lower sugar (100% juice and diet soda) and regular (juice drink and
regular soda) sugar varieties, the lower sugar was slightly cheaper after relocation but the
regular sugar was slightly greater. However, these differences were not statistically
significant.

There was a slight increase in mean price per ounce for white bread and total bread

after relocation while there was no noticeable change in price per ounce for wheat bread after
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relocation. The mean prices per ounce for both baked and regular chips were greater after
relocation. The total mean price per ounce for chips was cheaper after relocation. The totals
for both healthicr and regular items were cheaper after relocation. The mean total price for all
ten measures was greater before relocation than after relocation. The differences in bread,
chips, and total price were not statistically significant (Table II).

Store Comparison

When compared with middie chain grocery stores, the mean price of a quart and a
half gallon of whole, low fat and 2% milk was greater in convenience stores. The total mean
price for all milk was cheaper in convenience stores. Quart-sized low fat milk was only
found in middle chain grocery stores therefore there was no price comparison performed.

In addition, the total prices for whole milk and lower fat milk were greater in convenience
stores. Results suggested a significant difference between the middie chain and convenience
store mean prices for whole half gallon, low fat half gallon and total milk (p < 0.001,p =
0.007, p = 0.02, respectively; Table IIT). However, results were not statistically significant
for the total price of milk between store classifications.

The mean price of cantaloupe, strawberries, pears, honeydew, and total fruit was
cheaper in convenience stores than in middle chain grocery stores. The mean price of
bananas, apples, oranges, grapes, and watermelons was greater in convenience stores. Mean
price of peaches by store type was not computed because peaches were not available in
convenience stores. However, results were only statistically significant for bananas, oranges,

and total fruit (p < 0.001, p=10.015, p <0.001, respectively; Table III).



Table lii. Prices for food items in middie chain and convenience stores
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Price in Price in
Middle chain Convenience
stores stores
Measure ltem n® Mean (SD) n" Mean (SD)  p value®
Milk
Whole-quart 7 1.52 (0.04) 2 224(1.06) 0.38
2%-quart 1 1.57 1 299 0.32
Whole-half gallon 11 1.90(0.32) 16 279(063) <0 .001*
Low fat-half gallon 8 1.90(0.36) 3 3.06 (0.11)  0.007*
2%~ half gallon 1 1.99 2 3.24(0.35) 022
Total lower fat milk 10 294072y 5 3.73(1.54) 0.80
Total whole milk " 2.87 (0.67) 16 3.07 (1.10) 0.88
Total 11 5.54 (1.59) 16 423 (2.80) 0.02*
Fruits
Banana 12 (.56 (0.16) 13 1.90(0.78) <0.001*
Apple 12 1.47(0.54) 7 1.88(0.60)  0.061
Orange 12 1.45 (0.52) 4 2.60(0.71) 0.015*
Grapes 12 1.94(048) 2 243(077) 0.19
Cantaloupe 9 1.05(0.16) 1 0.99 0.38
Strawberries 12 2.41(0.60) 1 0.99 0.11
Honeydew melon 9 1.91 (0.50) 2 174(0.35) 0.82
Watermelon 12 0.54 (0.16) 2 0.77 (0.11) 0.096
Pears 12 1.56 (0.62) 2 1.25 0.71
Total 12 13.5(2.09) 13 5.38 (4.04) <0.001**
Vegetabies
Carrots 12 1.03 (0.44) 2 0.74 (0.07) 0.27
Tomatoes 12 1.78 (0.70) 2 1.49 (0.71) 6.71
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Sweet peppers 12 2.33 {1.06) 2 2.23(1.04) 0.93

Broccoli 12 1.78 (0.35) 2 1.27 (011) 012

Lettuce 12 1.62 (0.29) 2 1.24(0.07) 0.08

Corn 11 1.05 {0.55) 2 0.89 (0.32) 0.16

Celery 12 1.26 (0.58) 2 0.79 (0) 0.06

Cucumbers 12 0.63 (0.13) 2 0.50 (0) 0.04*

Cabbage 12 0.59 (0.18) 2 0.34 (0.07) 003"
Total 12 13.13(2.51) 2 950 (0.46)  0.068
Ground beef

Lean 9 3.84(0.75) 1 299 0.22

Regular 11 3.04(085) 4 199 (1.35) 0.19
Total 11 6.17 (2.27) 4 274229  0.031*
Hot dogs

Low fat 10 362(1.08) 9 1.78(0.34)  0.003"

Regutar 11 3.04(0.78) 12 2.05(0.72)  0.005*
Total 11 6.33 (2.08) 18 2.25(1.09) <0 .001™
Frozen dinner

Reduced fat 12 0.26 (0.05) 1 0.10 0.11

Regular 10 0.22 (0.04) 1 0.37 0.11
Total 12 0.45 (0.13) 1 0.46 0.79
Baked goods

Low fat 11 0.39 (0.12) 1 0.99 0.1

Regular 12 0.70 (0.24) 27 0.87 7(0.51) 0.68
Total 12 1.06 (0.30) 27 0.90 (0.58) 0.10
Beverages

Diet soda 12 0.032 (0.005) 27 0.064 (0.009) <0.001*

Regular soda 11 0.033 (0.002) 30 0.064 (0.008) <0.001*
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100% juice 11 0.048 (0.010) 30 0.105 (0.0"[ 8) <0.001™

Juice drink 11 0.028 (0.008) 29 0.106 (0.017) <0.001*
Total lower sugar beverages 12 0.076 (0.020) 30 0.163 (0.025) <0.001*
Total regular sugar beverages 12 0.056 {0.017) 30 0.167 {0.032) <0.001™
Total 12 0.13(0.036) 30 0.33(0.052) <0.001™
Bread

Wheat 12 0.132 (0.025) 8 0.126 (0.020) 0.35

White 12 0.113(0.03) 23 0.107 (0.017) 0.14
Total 12 0.24(0.052) 23 0.15(0.07)  0.001*
Potato chips

Baked chips (K 0.45{0.19) 12 0.81 (0.27) < 0.001*

Regular chips 12 0.32 (0.11) 27 0.45(0.07) <0.001*
Total 11 0.62 (0.20) 29 0.83 (0.48) 0.46
Total healthier items” 12 9.50 30 1.84 <0.001*
Total regular items” 12 9.49 30 4.21 <0.001*
Total 12 46 (8.8) 30 9(8.3) <0.001*

n = number of stores, SD = standard deviation, ¥ Al measures except fruits and vegetables

© significance between middle chain and convenience stores using Mann-Whitney test
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The mean price for all vegetables except cauliflower was cheaper in convenience
stores. Mean price of cauliflower by store type was not computed because cauliflower was
not available in convenience stores. However, results were only statistically significant for
cucumbers, cabbage, and total vegetable price (Table IiI).

The mean price of lean, regular, and total ground beef was cheaper in convenience
stores. The mean price for low fat, regular, and total hot dogs was significantly less in
convenience stores when compared to middle chain grocery stores. The mean price per
ounce for reduced fat frozen dinners was cheaper in convenience stores while the mean cost
of regular and total frozen dinners were greater in convenience stores. These differences
were statistically significant for total ground beef (p = 0.31), low fat hot dogs (p = 0.003),
regular hot dogs (p = 0.005), and total hot dogs (p < 0.001; Table Iil).

The mean prices per individual good of both low fat and regular baked goods were
greater in convenience stores than in middle chain grocery stores. The total mean price of
baked goods was cheaper in convenience stores. All beverage choices (diet soda, regular
soda, 100% juice and juice drink), total lower sugar beverages, total regular sugar beverages,
and total beverages were significantly greater in mean price per ounce in convenience stores
when compared to middle chain grocery stores (p < 0.001; Table Iff). However, these results
were not statistically significant for baked goods.

The mean price per ounce for both wheat and white bread was slightly cheaper in
convenience stores. The total mean price for bread was significantly cheaper in convenience
stores (Table IIT). The mean price per ounce for baked, regular, and total chips was

significantly greater in convenience stores (Table III). The total costs for all items, healthier
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items, and regular items in convenience stores were significantly cheaper than in middle
chain grocery stores (Table III).
Store classification by pre- and post-relocation
Middle chain

The mean prices for whole quarts, whole half gallons, low fat quarts, low fat half
gallons, and total milk were greater in post-relocation middle chain grocery stores. The total
prices for lower fat and whole milk were cheaper after relocation. The mean costs for
honeydew, grapes, peaches, and watermelon were greater in post-relocation stores while the
mean costs of bananas, apples, oranges, strawberries, honey dew melon, pears, and total
fruits were cheaper. ‘The costs of broccoli, corn, cucumbers, cabbage and cauliflower were
cheaper post-relocation when compared to pre-relocation stores. The costs of carrots,
tomatoes, sweet peppers, lettuce, celery, and total vegetables were greater post-relocation.
These results were only statistically significant for oranges (p = 0.022), broccoli (p = 0.55)
and carrots (p = 0.049; Table IV).

The mean prices of standard and lean ground beef were cheaper afier relocation
(Table IV). The total mean price for ground beef was greater after relocation. The average
prices for both varieties of hot dogs were greater after relocation. The total mean price for
hot dogs was cheaper after relocation. The mean prices per ounce for reduced fat, regular,
and total frozen dinners were cheaper in post-relocation stores. However, the differences
were only statistically significant for the total mean price of frozen dinners (p = 0.042; Table

V).



Table 1V. Prices for food items in middie chain stores pre- and post-relocation
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Before After
Measure item n Mean (SD) n Mean (SD)  p value®
Milk
Whole-quart 3 1.49(0) 4 1.53 (0.05) 0.19
Low fat-quart 3 1.48(0) 4 1.54 (0.08) 0.18
Whole-half gallon 4 1.88(0.12) 7 1.92 (0.41) 0.54
Low fat-half gallon 3 1.76 (0.06) 5 1.89 (0.45) 0.17
Total lower fat mitk 3 3.25(0.08) 7 2.81 (0.84) 0.91
Total whole milk 4 3.00(0.63) 7 2.80 (0.73) 0.63
Total 4 5.43 (2.25) 7 561 {1.30) 0.92
Fruit
Banana 4 0.63{0.07) 8 0.52 (0.18) 0.33
Apple 4 1.55(0.12) 8 1.42 (0.686) 0.059
Orange 4 1.892 (0.41) 8 1.22 (0.41) 0.022*
Grapes 4 1.66 (0.05) 8 2.08 {0.55) 0.19
Cantaloupe 3 1.05 (0.19) 6 1.05 (0.19) 1.0
Peaches 4 0.83{0.05) 2 1.49 (0) 0.053
Strawberries 4 2.62 (0.63) 8 2.31(0.59) 0.70
Honeydew melfon 3 1.75(0.43) 6 1.99(0.55) 0.39
Waterrnelon 4 0.52 (0.10) 8 0.54 {0.19) 0.54
Pears 4 1.67 (0.94) 8 1.51 (0.46) 073
Total 4 13.51(1.38) 7 12,27 (229) 0.3
Vegetables
Carrots 4 0.71 (0.24) 8 1.19(0.44) - 0.049*
Tomatoes 4 1.49 {0.34) 8 1.93 (0.81) 0.23
Sweet peppers 4 1.91 (0.85) 8 2.54 (1.14) 0.23
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Broccoli 4 1.82 {0.42) 8 1.75 {0.34) 0.55

Lsttuce 4 1.59 (0.11) 8 1.64 (0.35) 0.39

Comn 4 - 133(088) 7 0.90(0.20) 045

Celery 4 112(022) 8 1.33(0.70) 1.0

Cucumbers 4 0.67 (0.12) 8 0.61 (0.14) 0.49

Cabbage 4 0.63 (0.10) 8 0.57 (0.21) 0.49

Cauliflower 3 1.53 (0.20} 7 1.30 (0.39) 0.30
Total 4 1242 (1.57) 8 13.48(2.90y 0.50

- Ground beef

Lean 3 4.05(061) 6 3.73(0.84)  0.90

Regular 4 2.95 {0.30) 7 3.08 (1.08) 0.78
Total 4 599212y 7 628 (251) 085
Hot dogs

Low fat 4 3.51 (1.43) 6 3.69(0.89) 0.83

Regutar 4 299(081) 7 3.07 (082) 077
Total 4 6.51(2.16) 7 6.23(2.20) 0.78
Frozen dinner

Reduced fat 4 0.28 (0.05) 8 0.25 (0.06) 0.089

Regutar 4 023(002) 6 0.22(0.05) 0.39
Total 4 0.51(0.03) 8 0.42 (0.16)  0.042*
Baked goods

Low fat 3 0.50(0.17) 8 0.35(0.08) 0.15

Regular 4 0.98 (0.18) 8 0.56 (0.10) 0.008*
Total 4 1.35 (0.34) 8 0.91(0.14) 0.017~
Beverages

Diet soda 4 0.0331 (0.001) 8 0.0314 (0.01) 0.4

Regular soda 4 0.0331 (0.001) 7 0.0336 (0.003) 0.18
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100% juice 4 0.050 (0.008) 7 0.046 (0.01) 0.45

Juice drink 4 0.029 {0.001) 7 0.027 {0.01}y 0.77
Total lower sugar beverages 4 0.084 (0.008) 8 0.072 (0.02) 0.31
Total regular sugar beverages 4 0.062(0.002) 8 0.053(0.02) 1.0
Total 4 0.14(0.01) 8 0.12 (0.04)  0.49
Bread

. Wheat 4 0.135(0.01) 8 0.130(0.03) 0.93

White 4 0.115(0.03) 8 0.113(0.03) 0.80
Total 4 0.25 (0.04) 8 0.24 (0.086) 0.86
Potato chips

Baked chips 4 0.42 (0) 6 0.38(0.08) 022

Regutar chips 4 0.34 (0.04) 6 0.25 (0.09) 0.065
Total 4 0.76 (0.04) 7 0.54 (0.21) 0.035%
Total healthier items” 4 10.28 8 9.1 0.61
Total regular items® 4 10.67 8 8.90 0.23
Total 4 47 (8.6) 8 44 (10.1) 50

n = number of stores, SD = standard deviation, " All measures except fruits and vegetables

n=4

Ph=8

° significance between pre- and post-refocation using Mann-Whitney test
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The prices per individual item of both varieties of baked goods and total baked goods
were cheaper after relocation. The healthier beverages such as diet soda, 100% juice, and
total beverages were cheaper after relocation while the mean prices for the regular varieties
(regular soda and juice drink) were greater. These differences were only statistically
significant for the regular variety and total baked goods (p = 0.008, p=0.017, respectively;
Table IV).

The mean prices per ounce for white, wheat, and total loaves of bread were cheaper
after relocation. The average costs of baked, regular, and total potato chips per ounce were
cheaper in post-relocation stores. The overall cost in the post-relocation stores was cheaper
than the pre-relocation stores (Table IV). The total prices of healthier and regular items were
cheaper after relocation. These results were only statistically significant for total potato chips
(p = 0.035; Table IV).

Convenience stores

Quart low fat milk was not present in either pre- or post-relocation audits. Quart
whole and half gallon 2% milk was only available in post-relocation stores therefore there a
price comparison was not performed. The mean prices of half gallon whole milk and total
whole milk were cheaper after relocation, while half gallon skim milk, total milk, and total
lower fat milk were greater. These results were not statistically significant (Table V).

There was no price comparison for grapes, cantaloupe, strawberries, honeydew
melon, watermelon, pears, and peaches because they were not available in both pre- and
post-relocation audits. The average costs of apples, oranges, and total fruits were greater
post-relocation. The cost of bananas was cheaper post-relocation. There were no computed

differences in mean vegetables prices between pre- and post-relocation because vegetables
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were not present in pre-relocation stores. These results were not statistically significant
(Table V).

Ground beef was not found in both pre- and post-relocation convenience stores
therefore mean price comparisons were not performed. The mean price of low fat hot dogs
was cheaper after relocation, while the mean price of regular and total hot dogs were greater.
Frozen dinners were not available in both pre- and post-relocation stores therefore mean
price comparisons were not computed. The mean prices per piece for regular and total baked
goods were cheaper post-relocation. Low fat baked goods were not available in both pre-
and post- relocation audits. The mean price for white, wheat, and total bread was slightly
greater in after relocation convenience stores. However, these results were not statistically
significant (Table V).

The mean prices for diet and regutar soda were cheaper in the after relocation storés,
while the 100% juice, juice drink, and total beverages were slightly greater. The total prices
for lower sugar and regular sugar beverages were cheaper post-relocation. The average
prices for baked and regular chips were greater in post-relocation stores when compared to
pre-relocation. The total mean price per ounce of potato chips was slightly cheaper post-
relocation. The overall mean price for all items was slightly greater in post- relocation
convenience stores when compares to pre-relocations store. Total prices for both healthier
and regular items were cheaper after relocation. However, the resulis were only statistically

significant for baked chips (p = 0.049; Table V).



Table V. Prices for food items in convenience stores pre- and post-relocation
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Before After

Measure ltem n Mean (SD) n’ Mean (SD)  p value®
Milk

Whole-half gallon 5 3.25{0.49) 11 2.58 (0.59) 0.097

Low fat-half gallon 1 2.99 2 3.09 (0.14) 0.480
Total lower fat milk 1 2.99 4 3.91 (1.71) 0.43
Total whole milk 5 3.25 (0.49) 11 2.99(1.31)  0.31
Total 5 3.85(1.28) 11 4.41 (3.32) 0.78
Fruits

Banana 3 2.32 (0.99) 10 177 (0.71) 048

Apple 1 1.50 6 1.94(0.64) 044

Orange 1 3.46 3 2.31(0.52) 0.18
Total 3 3.98 (2.66) 10 5.07 (3.81) 0.73
Hot dogs

Low fat 3 1.86 (0.23) S 1.74 (0.40) 0.43

Regular 3 1.69 (0.53) 9 220{0.74) 0129
Total 6 1.72 (0.39) 12 2.52(1.24) 0.22
Baked goods

Regular 5 0,92 (0.57) 22 0.86 (0.50) 0.95
Total 5 1.11 (0.90) 22 0.86 (0.50) 0.72
Beverages

Diet soda 7 0.07 (0.004) 20 0.06 (0.01) 0.16

Regular soda 7 0.07 (0.004) 23 0.06 {(0.01) 0.14

100% juice 7 0.10(0.01) 23 0.10(002) 1.0

Juice drink 7 0.10 (0.01) 22 0.11 (0.02) 0.88
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Total lower sugar beverages 7 0.17 (0.01) 23 0.1 59 (0.03) 0.33
Total regular sugar beverages 7 0.17 (0.01) 23 0.165(C.04) 064
Total 7 0.34 (0.02) 23 0.32 (0.06) 0.49
Bread

Wheat 1 R 7 0.13 (0.02) 0.51

White 6 10 (.01) 17 0.11 (0.02) 0.26
Total 6 12 (.04) 17 0.16 {0.07) 0.21
Potato chips

Baked chips 5 0.65 (0.31) 8 0.93 (0.17) 0.049*

Regular chips 7 0.43 (0.08) 22 0.47 (0.07) 0.25
Total 7 0.80 (0.45) 22 0.80 (0.49) 0.52
Total healthier items® 7 2.02 23 .1 79 0.61
Total regutar items” 7 4.35 23 416 0.45
Total 7 8(5.1) 23 9(8.7) 0.71

n = number of stores, SD = standard deviation, * all measures except fruits and vegetables

fn=7

*h=23

® significance between pre- and post-relocation using Mann-Whitney test
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Availability
Pre- and post-relocation

There was no statistically significant difference in availability of lower fat milk (skim
aﬁd 2% milk) and whole milk before and after relocation audits (Table VI). The availability
of peaches was significantly greater during pre-relocation and less available post-relocation.
Bananas, apples, oranges, grapes, cantaloupe, strawberries, honeydew, watermelon and pears
were equally available in pre- and post-relocation audits.

Carrots, broccoli, tomatoes, celery, cabbage, lettuce, sweet peppers and cucumbers
were equally available before and after relocation (Table VI). The availability of com and
cauliflower were similar in both pre- and post-relocation audits. Lean ground beef was more
available pre-relocation, while regular ground beef was more available post-relocation (Table
VI). There was greater availability of low fat and regular hotdogs in pre-relocation audits.
Reduced fat and regular frozen dinners were equally available before and after relocation
(Table VI). These results were not statistically significant.

Both varieties of baked goods were slightly more available in pre-relocation audits.
Whole wheat and regular bread were equally available in pre- and post-relocation audits. All
beverages (diet soda, regular soda, 100% juice, and juice drink) were slightly more available
before relocation. Results were only statistically significant for baked chips (p =0.035;

Table VI).



V1. Food item availability in pre and post-relocation
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Measure item n (%) p value®
Before® After”

Milk
Lower fat® 5 (45) 15 (48) 1.0
Whole 11 (100) 22 (71) 0.083

Fruit
Banana 7 (64) 18 (58) 1.0
Apple 5 (45) 13 (42) 1.0
Orange ‘ 5 (45) 1 1 (35) 0.72
Grapes 4 (36) 10 (32) 1.0
Cantaloupe 3(27) 7 {(23) 1.0
Peaches 4 (36) 2(6) 0.032*
Strawberries 4 (36) 9(29) 0.713
Honeydew melon 3(36) 8 (26) 1.0
Watermelon 4 (36) 10 (32) 1.0
Pears 4 (36) 10 (32) 1.0

Vegetables
Carrots 4 {36) 10 (32) 1.0
Tomatoes 4 (36) 10 (32) 1.0
Sweet peppers 4 (36) 10 (32} 1.0
Broccoli 4 (36) 10 (32) 1.0
Lettuce 4 (36) 10 (32) 1.0
Corn 4 (36) 9 (29) 0.72
Celery 4(36) 10 (32) 1.0
Cucumbers 4 {36) 10 (32) 1.0
Cabbage 4 (36) 10 (32) 1.0
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Cauiiflower 3(27) 7 (23) 1.0
Ground beef

Lean 3(27) 7(23) 1.0

Regular 2(18) 10 (32) 0.46
Hot dogs

Reduced-fat 7 (63) 14 (45) 0.48

Regular 7 {63) 17 (55) 0.73
Frozen dinners

Reduced-fat 4(36) g (29) 1.0

Regular 4 (36) 10 (32) 0.71
Baked goods

Low-fat 4 (36) 8 (26) 0.70

Regular 11 (100) 30 (97) 1.0
Bread

Whole wheat 5 (45) 15 (48) 1.0

Regular 9 (81) 25 (81) 1.0
Beverages

Diet soda 11 (100) 28 (90) 0.55

Regular soda 11 {100) 30 (97) 1.0

100% juice 11 (100) 30 (97) 0.16

Juice drink 11 (100) 29 (93) 0.16
Potato chips

Baked g (81) 13 (42) 0.035*

Regular 11 (100) 27 (87) 0.56

n = number of stores, SD = standard deviation

° significance between pre~ and post-relocation using Fisher's exact test
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4 994, milk availability only measured if skim milk was not available. The availability of both skim and

2% milk were combined
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Store classification

Lower fat milk (skim and 2% milk) and whole milk were significantly more available
in middle chain stores than in convenience stores (p < .001, p = 0.041, respectively, Table
VII). Overall, middle chain grocery stores had the greatest fruit availability. Bananas were
the most available fruit in both middle chain and convenience stores. All fruits were
significantly more available in middle chain stores than in convenience stores. Peaches were
the least available fruit in both middle chain and convenience stores. All vegetables were
significantly more available in middle chain grocery stores than convenience stores {Table
VID). Cauliflower was the least available vegetable in both middle chain and convenience
stores.

The availability of both varieties of ground beef was significantly greater in middle
chain grocery stores (Table VII). Low fat and regular hot dogs were significantly more
available in middle chain grocery stores and less available in convenience stores. Reduced
fat and regular frozen dinners were significantly more available in middle chain grocery
stores and less available.

Low fat baked goods were significantly more available in middle chain stores and
less available in convenience stores (Table VII). Regular baked goods were equally available
in middle chain and convenience stores. Wheat bread and white bread were more available
in middle chain stores and less available in convenience stores. 100% juice was significantly
more available in convenience stores (p = 0.001). Baked chips were more available in
middle chain grocery stores, while regular chips were more available in convenience stores.

However, these results were only significant for whole wheat bread (p <.001; Table VII).



Table VII. Food item availability in middle chain and convenience stores
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Measure ltem n (%) p value®
Middle chain® Convenience”

Milk
Lower fat” 12 (100) 8 (27) < 0.001*
Whole 12 (100) 21 (70) 0.041*

Fruit
Banana 12 (100) 13 (43) <0 .001*
Apple 11 (92) 7 (23) <0 .001*
Orange 12 (100) 4(13) < 0.001*
Grapes 12 (100) 2 (7) <0.001*
Cantaloupe 9(75) 1(3) < 0.001*
Peaches 6 (950) 0 (0) <0.001™
Strawberries 11 (92) 2(7) < 0.001™
Honeydew melon 9(75) 2{(7) < 0.001™
Watermelon 12 (100) 2(7) < 0.001™
Pears 12 (100) 2(7) < 0.001™*

Vegetables
Carrots 12 {(100) 2(7) <0 ".001*
Tomatoes 12 (100) 2(7) <0 .001**
Sweet peppers 12 (100) 2(7) <0 .001*
Broceoli 12 (100) 2{7) <0 .001**
Lettuce 12 (100) 2(7) <0 .001*
Com 11 (92) 2(7) <0 .001™
Celery 12 {100) 2(7) <0 .001*
Cucumbers 12 (100} 2{7) <0 001"
Cabbage 12 (100) 2(7) <0 .001™
Cauliflower 10 (83) 0O <0 .001**




Ground besf

Lean 9(75) 1(3) <0 .001™

Regular 9({75) 3(10) <0 .001**
Hot dogs

Reduced-fat 10 (83) 11 (4) 0.015*

Regular 12 (100) 12 (40) <0 .001*
Frozen dinners

Reduced-fat 12 (100) 2(7) <0 .001**

Regular 11 (92) 2(7) <0 .001*
Baked goods

Low-fat 11 (92) 1(3) <0 .001**

Regular 12 (100) 29 (97) 1.0
Bread

Whole wheat 12 {100) 8 (27) <0 .001**

Regular 12 (100) 22 (73) 0.08
Beverages

Diet soda 12 (100) 27 (80) 0.55

Regular soda 11 (92) 30 (100) 1.0

100% juice 6 (50) 29 (97) 0.001**

Juice drink 11 (92) 24 (80) 0.65
Potato chips

Baked 9(75) 13 (43) 0.091

Regular 10 (83) 28 (93) 0.57

n = number of stores, SD = standard deviation

An=12n=30

¢ significance between middte chain and convenience stores using Fisher's exact test
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499 milk availability only measured if skim milk was not available. The availability of both skim and

2% milk were combined
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Store classification by order of audits
Middle chain

There was 100% availability of milk (lower fat and whole), regular hot dogs, reduced
fat frozen dinners, regular baked goods, bread (white and wheat), and diet soda in both before
and after refocation middle chain grocery stores (Table VIII). These stores also had 100%
availability of most fruits (banana, oranges, grapes, watermelon, and pears) and vegetables
(carrots, tomatoes, sweet peppers, broccoli, lettuce, celery, cucumbers and cabbage). lean
ground beef, cantaloupe, and honeydew melon were 75% available in both pre- and post-
relocation grocery stores.

Apples, strawberries, corn, reduced fat hot dogs, frozen dinners, chips and most
beverages (regular soda, 100% juice and juice drink) were less available in post-relocation
stores and more available in pre-relocation stores. Cauliflower, standard ground beef, and
low fat baked goods were more available in post-relocation stores. Both pre- and post-
relocation middle chain grocery stores had comparable availability for most items. There
was no significant difference in the availability of any of the items measured (Table VIII).
Convenience stores

The availability of bananas, peaches, cauliflower, regular soda and 100% juice stayed
the same in both pre- and post-relocation stores (Table IX). Several items had greater
availability in the after relocation stores. These items include; most fruit (except oranges and
bananas), all vegetables (except cauliflower), ground beef, frozen dinners and whole wheat
bread. Milk, oranges, hot dogs, baked goods, diet soda, juice drink and chips were less
available in post-relocation stores when compared to pre-relocation stores. However, these

differences were not statistically significant (Table IX)



Table VIII. Food item availability in middle chain stores pre and post-relocation

Measure jtem n (%) p value®
Before® After"”
Fruit
Apple 4 (100) 7 (87) 1.0
Cantaloupe 3(75) 6 (75) 1.0
Peaches 4 (100) 2 (25) 0.061
Strawberries 4 (100) 7 (87) 1.0
Honeydew melon 3 (75) 6 (75) 1.0
Vegetables
Comn 4 (100} 7 (87) 1.0
Cauliflower 3 (75) 7{87) 1.0
Ground beef
Lean 3 (75) 6 (75) 1.0
Regular 2 (50) 7 (87) 0.24
Hot dogs
Reduced-fat 4 (100) 6 (75) 0.51
Frozen dinners
Regular 4 (100} 7 (87) 1.0
Baked goods
Low-fat 3 (75) 8 (100) 0.33
Beverages
Regular soda \ 4 (100) 7 (87) 1.0
100% juice 4 (100) 7 (87) 1.0
Juice drink 4 (100) 7 (87) 1.0
Potato chips
Baked 4 (100) 4 (67) 0.47
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Reguiar 4 {100) 5(83)

1.0

n = number of stores, SD = standard deviation
*n=4
bh=8

¢ significance between pre- and post-relocation using Fisher's exact test
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Table (X. Food item availability in convenience stores pre and post-relocation

Measure Item p value®
Before® After”

Mitk
Lower fat® 1 (45) 7 (30} 0.64
Whole 7 (100) 14 (61) 0.071

Fruit
Banana 3 (43) 10 (43) 1.0
Apple 1{14) 6 (26) 1.0
Orange 1(14) 3 (13) 1.0
Grapes 0 (0) 2(9) 1.0
Cantaicupe (R (0)! 14) 1.0
Strawberries 0 (0) 2(9) 1.0
Honeydew melon 0 (Q) 2(9) 1.0
Watermelon 0 () 2{9) 1.0
Pears 0 {0} 2(9) 1.0

Vegetables
Carrots 0(0) 2(9) 1.0
Tomatoes 0 2(9) 10
Sweet peppers 0(0) 2(9) 1.0
Broccoli 0(0) 2(9) 1.0
Lettuce 0(0) 2 (9) 1.0
Corn 0 (0) 2(9) 1.0
Celery 0(0) 2{(9) 1.0
Cucumbers e (6)] 2(9) 1.0
Cabbage 0(0) 2{9) 1.0

- Ground beef



Lean 0 (0 1(4) 1.0

Regular 0(0) 3(13) 1.0
Hot dogs

Reduced-fat 3 (43) 8 (35) 1.0

Regular 3 (43) 9 (39) 1.0
Frozen dinners

Reduced-fat 0 (0) 2(9) 1.0

Regular 0 (0) 2(9) 1.0
‘ Baked goods

Low-fat 1(14) 0 (0) 0.23

Regular 7 (100) 22 (98) 1.0
Bread

Whole wheat 1 (14) 7 (30) 0.64

Regular 5 (71) 17 (74) 1.0
Beverages ‘

Diet soda 7 (100) 20 (87) 1.0

Juice drink 7 (100) 22 (96) 1.0
Potato chips

Baked 5(71) 8 (35) 0.19

Regular 7 (100) 22 (96) 1.0

n = number of stores, SD = standard deviation

a

n=7

=23

¢ significance between pre- and post-relocation using Fisher's exact test
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Quality
Pre- and post-relocation

Of all the fruits and vegetables that were available, the majority were reported by the
store rater at each audit to be of acceptable quality (Table X). Acceptable quality was
characterized by peak condition with top quality, firm to touch, minimal bruising and dark
spots. Unacceptable quality was defined as mushy, old-looking, uneatable, or containing ‘
several bruises and dark spots. One hundred percent of apples, oranges, grapes, peaches,
honeydew melon, watermelon, tomatoes, sweet peppers, broccoli, lettuce, celery, cabbage
and cauliflower were acceptable in both pre- and post-relocation stores. Bananas (54%),
cantaloupe (86%), strawberries (80%), pears (90%), carrots (90%), corn (89%) and
cucumbers (90%) were ranked unacceptable in a small percentage of the post-relocation
stores but they were acceptable (100%) in all pre-relocation stores (Table X). There were no
significant differences between fruit and vegetable quality in pre- and post-relocation audits.
Store classifications

100% of apples, oranges, grapes, honeydew melon, watermelon, tomatoes, sweet
peppers, broccoli, lettuce, celery and cabbage were rated acceptable in both middle chain and
convenience stores (Table XI). Convenience store fruits and vegetables were more likely to
be rated unacceptable when compared to middie chain grocery stores. However, there were
no statistically significant differences between fruit and vegetable quality in store

classifications.
Store classification by pre- and post-relocation

Middle chain
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Al fruits and vegetables, except corn, cantaloupe and strawberries, had 100% quality
rating of acceptable for both pre- and post-relocation stores (Table XI1). In post-relocation
stores, corn (86%), cantaloupe (83%), and strawberries (87%) had the lowest acceptable
quality ratings. However, these results were not statistically significant.

Convenience

Only apples and oranges had 100% acceptable quality rating in convenience stores
pre- and post-relocation (Table XIIT). Of the convenience stores audited, few fruits and
veget_ables were available. Post-relocation convenience stores had more produce available
but a comparison could not be made between pre- and post-relocation data.

These results indicate that there were varying differences in mean price for each
individual item by store classification pre- and post-relocation. Most of these differences
were not statistically significant. However when comparing prices in middie chain grocery
stores to convenience stores, the total mean prices for milk (p = 0.02), fruits (p < 0.001),
ground beef (p = 0.031), hot dogs (p < 0.001), and beverages (p < 0.001) were significantly
different. The total prices of frozen dinners (p = 0.042), baked goods (p=0.017), and potato
chips (p = 0.035) were significantly cheaper after relocation in middle chain grocery stores.
The overall price for all 10 items was significantly greater in middle chain grocery stores. In
addition, all items (except potato chips, regular baked goods, and regular bread) were
significantly more available in middle chain stores. When comparing food availability pre-
and post-relocation, peaches (p = 0.032) and baked chips (p = 0.035) were significantly more
available in pre-relocation audits. There were no significant differences in quality of fruits

and vegetables in either store classification or order of store audits.



Table X. Fruits and vegetables with acceptable ranking in pre- and post-relocation audits

Measure Item n (%)° p value®
Before After

Fruit
Banana 7 (100) 17 (43) 1.0
Cantaloupe 3 {100) 6 (86) 1.0
Strawberries 4 (100) 8 (80) 1.0
Pears 4 (100) 9 (90) 1.0

Vegetables
Carrots 4 (100} 9 (10) 1.0
Comn 4 (100) 8 (89) 1.0
Cucumbers 4 (100) 9 (90} 1.0

n = number of stores, SD = standard deviation
anased off noted availability of each item (Table V1)

® significance betwsen pre- and post-relocation using Fisher's exact test



Table XI. Fruits and vegetables with acceptable ranking in middle chain and convenience stores

Measure item n (%)° p value®
Middle chain Convenience

Fruit
Banana 12 (100) 12 (92) 1.0
Cantaloupe 8 (89) 1 (100) 1.0
Strawberries 11 (92) 1 (50) 0.27
Pears 12 (100) 1 (50) 0.14

Vegetables
Carrots 12 (100) 1 (50) 0.14
Corn 10 (91) 2 (100) 1.0
Cucumbers 12 (-1 00) 1 (50) 0.14

n = number of stores, SD = standard deviation

2 hased off noted availability of each item (Table VII)

b significance between middle chain and convenience stores using Fisher's exact test
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Table XII. Fruits and vegetables with acceptable ranking in middle chain stores pre- and post-

refocation
Measure ftem n (%) p vaiue®
Before After
Fruit
Cantaloupe 3(100) 5(83) 1.0
Strawberries 4(92) 7 (87) 1.0
Vegetables
Corn 4 {100) 6 (86) 1.0

n = number of stores, SD = standard deviation
3 hased off noted availability of each item (Table VIII)

® significance between pre- and post-relocation using Fisher's exact test



Table Xiit. Fruits and vegetables with acceptable ranking in convenience stores pre- and post-

relocation
Measure ftem n (%)* p value’
Before After
Fruit
Banana 3 (100) 9 (90) 1.0

N = number of stores, SD = standard deviation
*based off noted availability of each item (Table X}

® significance between pre- and post-relocation using Fisher's exact test
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CHAPTER V

Discussion

Tt is evident when comparing the location of public housing communities to the
relocated areas (Figure 1 and Figure 2) that the transformation effort of AHA to
deconcentrate poverty in Atlanta by integrating public housing could not be deemed
successful. The vast majority of residents still reside in close proximity to their old
neighborhoods, moving an average of 5 miles from their original address. Therefore, the
food environment was similar and there were few significant differences.
Price

When comparing middle chain stores to convenience stores, these findings were
similar to previous research that found larger grocery stores to have more favorable prices for
food items, more specificaily, the healthier varieties. ? The majority of prices for healthier
alternatives were greater than the regular options.” Convenience stores mainly carry energy
dense snack items.”> Consequently, prices for items that are equally available in convenience
and middle chain stores such as potato chips (baked and regular), sweetened beverages (diet
soda, regular soda, 100% juice and juice drinks), and baked goods (regular muffins) were
greater in convenience stores when compared to middle chain stores.

Although residents did not relocate to middle income areas, these findings suggest
that moving to an area with slightly less poverty (from 30% to 44%) directly affected the

food prices in middle chain grocery stores.! The prices for total frozen dinners, baked goods,
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and potato chips were significantly cheaper in post-relocation middle chain stores. However,
there were no significant differences in item prices in convenience stores. Researchers have
conchuded that low income neighborhoods have higher food prices due to the smaller stores
with higher pric:es..38 This price difference may also be attributed to better availability of
middle chain stores in relocation environments.

In addition, the overall price for middle chain stores was significantly greater than
that of convenience stores. These results also suggest convenience store prices are cheaper
than middle chain stores for the majority of the items such as milk, almost half of fruits, all
vegetables, and bread. However, percent availability of these items provides more mnsight
into an explanation of these resulis.

Availability

The convenience stores had limited product availabitity.> *** All of the items found
to be cheaper in convenience stores were items that are not typically available, such as: most
fruits and vegetables, ground beef, and frozen dinners. In agreement with Bodor and
colieagues results,” the sample convenience stores had a large supply of energy dense foods.
Thus, the anticipated results were achieved for items frequently found in convenience stores
(sweetened beverages, chips, and regular muffins). These findings agree with previous
studies that have found greater availability of food items in middle chain grocery stores. >
There was a significantly greater availability of all items (lower fat milk, fruit, vegetables,
ground beef, hot dogs, frozen dinners, low fat baked goods, whole wheat bread and 100%
juice) in middle chain grocery stores that are not frequently found in convenience stores.

The significance difference in peach availability could be a result of changes to this

season’s crop because these differences were observed between pre- and post-relocation.
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Whole milk was frequently the only milk sold in convenience stores. Krukowski and
colleagues also highlighted this significant disadvantage in the availability of lower fat milk
in low income neighborhoods.” However, there is no plausible explanation as to why milk
and baked chips were significantly more available in pre-relocation store audits. It could be
due to the disproportionate sampling of convenience and middle chain stores in post-
relocation audits. FHowever, when examining the resulis based on convenience or middle
chain stores by pre- and post-relocation, differences were no longer significant for whole
milk and baked chips.

Quality

Although Andreyeva found significantly worse produce quality in low versus high
SES areas with grocery stores having significantly better quality.”” It is assumed that there
was not a statistical difference in the quality variable _because it was based on availability of
produce. Convenience stores maintain a limited stock, if any, of perishable items, while the
opposite is true about grocery stores, regardless of type.25 +2% Middle chain grocery stores
have more frequent customers and employees that are required (o inspect these items. Also,
residents did not relocate far and they were essentially in the same food environment.

There were limitations in this present study. Although store auditors were trained,
there may have been variability in the surveys. The lapse in time between each group of
store audits (pre- and post-relocation) makes it difficult to obtain an accurate comparison. In
addition, food prices are influenced by seasonality, weather conditions, and inflation.
Availability could have been affected by harvest, delivery or re-shelving schedules. The
NEMS-S only measured the availability of fresh produce. A more accurate depiction of the

food environment would include all forms (fresh, canned, and frozen) of produce. Another
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limitation was the lack in methodological sampling which may have resulted in a
disproportionate representation of the food environment. A specific percentage of each store
type per address would have provided a more accurate picture of stores available.
Conclusion

Although this study did not directly compare the availability of regular versus
healthier items, the relocation of public housing residents did not have a significant effect on
food availability, price and quality. This is primarily attributed to the fact that residents have
not in actuality relocated to new neighborhoods. They are still located in the same or similar
food environments. These residents have undergone a change in the comfort and safety of
their living environment. Although these residents have reported the feeling of increased
safety, they are now faced with other living expenses (water and electric bills). Their
disposable income has been decreased more and the money allotted for the groceries are
minimal.

Atlanta has led the nation by being the first city to completely demolish family public
housing. Other cities will soon follow their lead. There are numerous studies on tood
environments of low-SES neighborhoods and there are a couple studies that specifically
focus on public housing residents. However, there needs to be more research on the effects
of relocation on public housing residents’ food environment, overall diet quality, and health
outcomes.

An individual’s food choice is limited to what is available. Public health policies and
intervention strategies need to focus on increasing the availability of fresh produce and
healthier varieties in economically disadvantaged neighborhoods by incorporating more

supermarkets or middle chain grocery stores into the urban setting. There needs to be more



emphasize placed on nutrition education for these adults. Additionally, the prices of

healthier food items should not cost more than the regular varieties.
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APPENDIX A

Public Housing communities, pre-relocation food stores and % poverty
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Map prepared by Deirdre Oakley & Erin Ruel, Georgia State University
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APPENDIX B

List of items surveyed in food audits

Regular option Healthier option

Milk

Whole milk Low fat (skim, 1%) or 2% milk

Fruits
Banana
Apple
Orange
Grapes
Cantaloupe
Peaches
Strawberries
Honeydew
Watermelon

Pears

Vegetables
Carrots
Tomatoes
Sweet peppers
Broccoli
Lettuce
Com
Celery
Cucumbers
Cabbage

Cauliflower
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Hot dog

Regular Fat free or Light

=210 gfat =9gfat
Frozen dinners

Regular Reduced fat

£9gfat

Baked goods

Regular Low fat

= 4 g fat or 400 Kcal/serving < 3g fat/serving
Beverage

Regular soda Diet soda

Juice drink 100% juice
Bread

White Whole grain

made with refined flour 100% whole wheat & whole grain
Chips

Regular

Baked

< 3 g fat/ 1 oz serving
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APPENDIX C

Price: Pre- and Post-relocation figures

Ml tota!_nk
B total_frutt
tetal_veg
Mltotal_beef
[Cltctal_hotdog

Mean

before

order of audits

Total mean prices pre- and post-relocation for milk, fruit,
vegetables, ground beef, and hot dogs

Witctal_frozendinner
B tctal_bakedgoods
Cltotal_beverages
Mitctal_bread
Ctotal_chips

Mean

before after

Total mean prices pre- and post-relocation for frozen dinners,
baked goods, beverages, bread, and chips

66



Price: Store classification

M totat_mik
B torst_frut
[ltotal_veg

Ml icial_beef
[Ctotal_hotdog

Mean

middle chaing convenience
store classifications

Total mean prices by store classification for milk, fruit, vegetables,
ground beef and hot dogs

[] total_frozendinner
420 B8 total_hakedgaods
[Clictal_beverages
Wl total_bread
Ctotal_chips

midde chains convenience

store classifications

Total mean prices by store classification for frozen dinners, baked
goods, beverages, bread, and chips
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Price: Pre- and post-relocation middle chain grocery stores

total_milk:
Eltotal_fruit

total_veg
[Wltotal_beel
Cltotal_hotdog

Mean

order of audits

Total mean prices for middle chain by pre- and post-relocation for
milk, fruit, vegetables, ground beef, and hot dogs

Motal_frozendinners
B total_bakedgoods
Cltotal_bread

M total_beverages

Mean

hetore after

Total mean prices for middle chain by pre- and post-refocation for
frozen dinners, baked goods, beverages, bread, and chips
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Price: Pre- and post-relocation convenience stores

Mean

hefore after

Figure 5. Total mean prices for convenience store by pre- and
post- relocation .
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