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ABSTRACT OF THE DISSERTATION

A Spatial Analysis of HealthFood Availability in Urban Neighborhoods

By MARILYN M. GUIDRY

Dissertation Diretor:

Dr. Lyna Wiggins

Food insecurity and poor access to healthy foods is a global and local issue. In the
United States, urban populations demonstrate enormous disparities in quality and
access to food resources necessary for a healthy life. Thisd#utbnstrates that
although healthy foods may be available within a close proximity to some urban
neighborhoods, these resources may be in limited supply or inaccessible by
segments of local populations. In south and southwest Philadelphia, two
neighborh@ds demonstrate a high concentration of fresh food and vegetable
availability characterized by supermarket service regions of approximately 0.10
square miles. Siadditional high densitpeighborhoods demonstrate much lower
availability with supermarket séce regions extending to 2.53 square miles.

Gaps or underserved areas outside supermarket service areas demonstrate a lower



rate of accessibility to fresh fruit and vegetables than the corresponding service
areas of supermarket/ithin supermarket sers# areas the density of grocers
stocking fresh fruits and vegetables is 35.3 grocers per square mile. In
supermarket gap areas this number drops to 7.1 grocers per square mile. Thus
some neighborhoods have access not only to supermdridetdso benefifrom a
higher density oémallergrocers stocking fresh fruits and vegetab&milarly,

the mean produce accessibility rate for pedestrian supermarket service areas is
887.3 square feet of fresh fruits and vegetables per 1000 population. The produce
accessibility ratedrops significantlyn pedestrian angublic transit gap areak

spite of statistical relationships between produce accessibility and location in a
gap or service area, fruit and vegetable intake does not show a correlation with an
accesdility measure to supermarkets. Policy recommendations include aligning
transportation and food access for underserved areas and coupling education with
improved access to improvealthy foodntake.Neighborhoods vulnerable to

poor fresh fruit and vegebée access tend to be less dense fringe areas of well

established urban neighborhoods.
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Chapter 1. Introduction

A. Food insecurity
Poor neighborhootbod environments contribute to food insecuaty health

crises such as obesityood insecurityescribes theadequate accessibility to food for
individuals to lead an active and healthy If@od insecurity plagues populations in
urban and rural geogphies throughout the world and the United States (sodd
Andrews2002; Morton et al. 2005; Garasky, Morton and Greder 2@4gsity is a

health conditionmelated to food insecurity thats escalated among Americans in recent
decades and most notalihgreasecamong minority populations including African
Americans Kumanyika2008 . Many factors influence each
and risk factors for obesity and other chronic conditions are genetic, cultural,
socioeconomic and environmental. 2006, almost 9 million U.S. children were
overweight according to a statement in the American Journal of Preventive Medicine
(Story and Orleans 20065ord and DzewaltowsKR008)suggest that racial, geaghic
andsocioeconomic disparities in obesitytwn the United States are not likely to be
individualandpsychosocialbut more likely to be linked to structlrfactors in social

and physicaénvironments, includingthe retail food environment

This dissertation examines the role of residentialm@ghoods and food
insecurity, as a consequence of neighborhood environmental conditions. The retail food
environment is considered in this study. Spatial assessment of the retail food environment
in low income inner city neighborhoods has received reBedtention (Whitmaet al.
2004; Wrigley, Warm and Margetts 2003; Smaeyemic, Spence and Amrhein 2006). |

attempt to characterize gap ar@asupermarket service to neighborhoodscéssibility



to healthy foods such as fresh fruits and vegetablegrisnealyerraticwithin small
geographic areas suchwabanneighborhoods. My research aims to highlight the
disparities in accessibility that local residents face when trying to eat nutritionally
balanced and healthful dietsconsider the accessibilitg fresh fruit and vegetables for
residents of urban rgghborhoods who are pedestrians and individuals reliant on public
transit to shop for groceriekcalculate a produce accessibility rate, the quantity of shelf
space designated to fresh fruits andetagles per 1000 population, in gap areas and

supermarket service areas.

The relationship between food insecurity and obesigvisdely pursued resech
field, as istherelationship between the availability of healthy foods and the impact on
diet (Gundesenet al.2008 Dinour, Bergen and Yeh 2007; Crawfagtial.2007 Martin
and Ferri2007 Morland et al2002b). Reseach extends from medicirend health
through sociology, psychology, urbatanning and geographyhe relationship between
food inecuity and obesity has produced mixed and conflicting results and the nature of
the relationship is yet to be well understq®dblic Health Nutrition 208, Whitaker and

Satin2007 Holben and Myle2004)

Research indicates that genetics alone cannot bengbpefor theexplosion in
rates of obesity throughout all population groups within the United States. A second
factor isgreatercaloric consumptioywith documentedncreases in portion size across
most food groups. Along with portion size incregslke Obesity Action Coalition (2007)
estimates that approximately 40 to 50 percent of every food dollaparg on food
outside the home. Sugared beverages such as soda and juice boxes also contribute to

childhood obesity. The consumption of soda by chilchas increased throughout the last



20 years by 300 percent and the Obesity Action Coalition estimates that 20 percent of
overweight children are overweight due to excessive caloric intake from beverages
(Obesity Action Coalition 2@7). Food retailing ha a profound impaain dietary intake

and obesity (White 2007).

Environmenta third contributing factor for obesjtgan be describea icultural
and physical dimensionBrograms and actions that identify environmental determinants
of healthy eating anbdody weight are vital to addressing this national health crisis. Urban
environments present many confounding factors for public health. High crime statistics,
high population densityhigh traffic volume and agingublic infrastructurecreate
environmentahealth hazards endemic to many urban neighborhoods. Limited
availability of amenities such as extensive areas of green space for physical fithess and
easily accessiblsupermarkets are further limitations of urban environmé&ase
blocks or neighborho@iwithin high density urban areas, may display adequate local
availability of fresh fruits and vegetabldsjt manyareas are lackinthis accessibility
Food insecuritys evident in areawith ascarcity of grocers, buhayalso be reflected in

low consumption or intake of fruits and vegetables among residents.

B. Healthy People 2010
Obesity and nutrition are acknowledged as national health crises by inclusion as a

focus area in the set goals for in Healthy People Z08)Food and Drug Administration
(FDA) and the National Institutes of Health (NIH) 2009)Jhe Office of the Surgeon
General initiated Healthy People in 1979 to identify national health issues and create
coordination across federal agendieaddress two goalémprove the overall health

statts of Americans and eliminate health disparities among population groDpsa(id



NIH 2007). Healthy People 20i@entify nutrition and obesity as Focus Area 19 for

which it has established objectivédXA and NH 2007).

Healthy People 2010 cleariydicatesfailure to facilitate or communicate the
importance of healthy food choices to the American population. Whereas educational
campaigns are present in many communities and schools, to combat aggressive
commercial sector marketing; actual facilitation ealthy choice behavior does not
occur for many segments of the populati{Stevensoret al.2007). Strategies to reduce
food insecurity among seriously disadvantaged city dwellers should dmoareating
access taffordable healthful food for those withiokitchenfacilities, improving dental

health and reducing addictions (Wicks, TrevaraQuine 2006).

C. Healthy food availability, an environmental health factor
This study examines the spatial distribution of healthy$épfesh fruits and

vegetables@oss a higtdensity, raciallymixed section of Philadelphidy research

premiseis that healthy food availability is a community resource whichbegresented
cartographically and correlated statistically with low rates of consumption of healthy

foods. A healthydiet, as defined by th2005U.S. Department of AgriculturBietary

Guidelines fo Americans (US. Department of Agricultur@007) consists oflaily

corsumption of whole grains aralvariety of fruits and vegetabldsamited availaliity

of healthy foods an environment al health factor whi
vulnerability to obesity and ultimately health conditions such as diabetes, cardiovascular
disease and hypertensidrhefirst research questian this studyis whetheragects of

the Ahealthy quality of the local grocergnvironmentcanbe spatiallymeasured and

asso@ted with neighborhood healthy food intakeuggest that shelf space for healthy



food products, i.e. fresh fruits and vegetables, is a valid measurehtealihy food
availability. Other food choices which indicate healthy food choices may be lean meats,
whole wheat products, low fat and low salt produttse second research question
exploresthe relationship betwedrealthy food intakén an urban neigborhood andhe
localretail food environment examire the spatial pattern tfaditionalretail grocers as

one component of the built environmeAte the stores which offer healthy food chesc
distributed in a discernabpttern? Are healthy food clees distributed somewhat

evenly across neighborhoods or are healthy food choices more clufReted@rocers

are a community resource which provide or fail to providarby populationkealthy

food choicesOther environmental elemengsich aghe didribution of restaurants, fast

food outlets soup kitchens or sheltease not included

D. Ecological Analyses

This study is arecological analysisEcological analysemrgeta population group
or geographic area as a unit of study rather than individsadasegYassiet al.2001).
Ecological analyses often providescriptive or contextual summarjégcauseésolating
direct, clearandmeasurable indicatetbetween locdbod availability and chronic poor
health isintricate Storyet al.(2008)confirms thatecological studiesoncerning food
environmentarelimited due toack of validated measures$ offer new indicators to
address quality of food environments through identification of gap areas, and

determination of produce accessibility rateslémal residents.

The strength of ecological analysigdsprovide probable conditionshich
contribute to chronic disease prevalendg.argument is thairhited food options and

low availability of healthy choices in urban communite®health hazarsithat may



present a health rigl individualsif opportunities for healthy food intake are too few

The conditions which produce an unhealthy environment are poor eexmtent local
availability of fresh fruit and vegetablesnd limited mobility amongesidents.

Households without private vehiclegstrictedo mass trasit orwalking have fewer

shopping choice Individuals of limited mobility may rely on local food environments,

and if healthy choices are absghe opportunity to eat a nutritiomglbalanced diet is
absentMorlandet al.(2002a) demonstratélsat white populations havgreater mobility
compared to black populations of the same neighborhood. Nord (2003a) summarizes the
limited mobility of seniors in urban neighborhoods. indicatd in the quote by Hillary
Clinton below, some health conditions are beyond our personal contrd@unce social
intervention to rectifyfiEach of us can help make ourselves healthier by staying away
from bad habits and behavior and by making our enwirent as usefriendly as

possible. However, we have to recognize that there are many issues related to health and
the environment over which no individual has any control. If there is any area that needs
society as a whole to act, it is the intersattibhealth and the environmentClinton

2004:17).

Two methods oénvironmentakexposure assessment are area sampling and
personal sampling (Yasst al.2001). This studgamples an arda assess low
availability of healthyfood choicess a potential fth hazardvithin Philadelphia.
Resources from Phil adirclugng data fraan the ©ffice 6f koot 0 mmu r
Protection, Philadelphia Department of Public Health andPtiiedelphia Health
Management Corporatipare compiled to examine the nhear of grocery storescross

eight neighborhoods the city.



Linking chronic disease causation toviéonmental expage isdifficult to trace
and ewvironmental health professionals call for further research into complex
environmental exposureStriegetMooreand Bulik (2007: 183nsistfithe state of
knowledge concerning risk and causal factors of eating disorders is frustratingly
incomplet®, as is the demographic diversity of populations included in eating disorder
studies Whereas environmental hdalindicators are most effective when clear and
direct, the long term effects of health b&lors and the epidemic of chronic diseases

require that newless direct indicators be explored.

E. Research Hypotheses
Research assessment of local food environnmetides measures of accessibility

and availability of healthy foods, such as fresh fruit, fresh vegetables, low fat milk,
whole-grain products and other items specifiedietary Guidelines for Americans
designed by the U.S. Department of Agriculture (D®@Ad the U.S. Department of

Health and Human Services (HHEP09. Availability is the presence or absence of

food choices for the local community. Afrelits and vegetables stocked and dotchlly?
Accessibilityencompasses availability but also po®s means for the local community

to acquire available resourcégcessibility is measured through distance from
consumers, frequency of available products, cost of products, knowledge of local
availability of products (advertisements), sufficient pubbsistance for healthy eating
(WIC, Food Stamps, school lunch programs), and individual and parental concern for a

healthy diet (education).

In geographic studies physical distance is the basis of analysis, and distance

decay, the inverse relationshiptlveen spatial interaction and distance between



phenomenais a recognized function (Haggett 2001). It is well established that as
distance increases from a good or service, accessibility and utilization defrstesece
creates advantageous and disatkgeous locations for populations from various
services such as groceri€egionalization is @other geographic concephich can be
employed to describe areas of disparitle Health Resourc&ervices Administration
definedmedcally underserved areds.S. Department of Health and Human Services
2006) or in the case of few healthy food choices, nutritionally underserved arbess.
study proposes fouesearch hypotheseEhe first hypothesistateghat, in south and
southwest Philadelphia some dsitial areas fall outside functiomalgionsof large

supermarkets.

A functional region is a geographic area which has a core and a surrounding area
referred to as a hinterland. The region is defined by the interaction between the core and
the surroundindninterland or periphery. In this case the core is a supermarket of at least
5000 square feet and the hinterland is the surrounding neighborhood which provides a
local customer bas@he functional regions ameated using the Huff Model, a gravity
model The modeplots supermarkets with total floor area greater than 50p@re feet
as points Secondly, the modelefines polygons of high probabilitgf belonging to a
supermarket service ardssed on distance to proximate census block gra\fies.
initially calculating shopping regions based on distance, an attractiveness variable is
added Attractiveness is calculated using two separate variabtaaciveness is
calculatedusing the total floor size of the supermarketdthenby total shelf spacer
floor space designated for fresh produce in each supermbidiety simple distance from

a census block group to a supermarket and then adding two different attractiveness



variables demonstrates the flexibility of demarcating supermarket service &i&as w
considering particular attributes. Many chain supermarkets gained service area when the
total floor size is included in the calculation. Local grocers tend to have less floor space.
Similarly chain grocers also carry more fresh fruits and vegetalddissplace and gained

service area when this factor is included.

Following the creation of high probability shoppiregions for each supermarket,
| generate a service area of ten minutes travel time for walkers, drivers and for users of
public transit arond each supermarket. By overlaying the 10 minute service areas for
walkers, driverand users of public transitjdentify gap areas which fall outside the
supermarket service area for each modeawisit. Ipresent the proportion of these
i g a fdi.e.oesidential areas falling outside functional regions of large supermparkets
from sample data, as well as a cartographic representatiorioggatial distribution in

sample areas from south and southwest Philadelphia.

The second hypothesssates thatn south and southwest Philadelphia, residential

areas or gap$iave a lower density of grocers than supermarket service areas

Grocerdensity is calculated as the number of grocessrying fresh fruits and
vegetablesper square mile per censusdk graip. To test this hypothesigapareas
delimited in thefirst steparegeographically indexed witlotations of small grocers that
operate within each area. High quality food sites are defined as sitesheitlspace
dedicated tdresh fruits and vegetls Low quality sites are grocers which do not carry
fresh fruits and vegetables but may include canned or frozen produce. The spatial
distribution of high and low quality sites within gap aregsresented cartographically.

Statistically to accept thisypothesistie 95 percent confidence intervalsthe grocer



10

densitybetweerthe mean ofjap areas anhe mean ofupermarket service areas!

not overlapAs presented in Table 5.8 a statistically significant differasce

demonstrated in grocer densg betweepublic transit supermarket service areas and

gap areaslThe mean grocer density for the entire study area is 31.4 grocers stocking fresh
fruits and vegetables per square mile. The mean grocer density for pedestrian gap areas
(greater than 10 mutes walking to a supermarkelpps to 236 per square milebut this

IS not a statistically significant differené®m pedestrian supermarket service areas.
Alternatively when considering public transit service areas around supermarkets (10
minutes bytransit to a supermarket) the mean grocer density is 35.3 grocers stocking
fresh fruits and vegetables per square mile. Public transit gap areas have a mean grocer

density of only 7.1 grocers stocking fresh fruits and vegetables per square mile.

The thirdhypothesisstates thatni south and southwest Philadelphia, the rate of
produce accessibilitger 1000 residents gap areas lower tharthe produce access rate
per 1000 residents rorresponding functional areas of supermarkéftithin the gap
areas| hypothesize that the rate of produce accessibility, defined as square feet of shelf
gpacefor fresh fruits and vegetableer 1000 residents, @gnificantly lowerthan that
calculated fronthe functional areas of supermarkdts.test this hypothesgrimary data
was collected in the fieloh 2006 A field survey has been completed where total floor
spaceand total fresh fruit and vegetable space has been calctitatedch storesmall
grocers and supermarkets throughout the study btieencalcubte the rate of square
feet of produce space per 1000 resid@ntgap areas foromparison with a similar rate
from the functimal areas of supermarketsHow that the rate of produce space per 1000

residents fogap areass less than that of functiohareas of supermarkets by showing
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that the 9%ercentconfidence intervalfor the meansf these rates do not overlafable

5.17 presents data which demonstrates that the produce accessibility rate is statistically
significant for pedestrian gap areamlgublic transit gap areas. The mean produce
accessibility rate for supermarket service areas is3&®jluare feet of fresh fruits and
vegetables per 1000 population. The mean produce accessibility rate for pedestrian gap
areas isnerely90.1 square feebf fresh fruits and vegetables per 1000 population.
Similarly the mean produce accessibility rate for public transit gap aredssiguare feet

of fresh fruits and vegetables per 1000 population compared 1@ &itare feet of fresh

fruit and vegetablshelf space per 1000 population in public transit supermarket service

areas (10 minutes or less to a supermarket by public transit).

The fourth hypothesistates that, thin thissample oheighborhoods isouth
and southwed®hiladelphiahigh accessibity to large supermarkets [msitively
correlated witreachn ei ghbor hooddbés aggr egat .&Vharead ak e
prior steps in this dissertation used census block groups as a geographic unit of analysis,
this step utilizes the larger cenguact as the geographic un@tensus tracts are then
aggregated to form neighborhoods. Previouslydieence from each census block group
centroidto the closessupermarkets calculated as a measure of accessibilihe mean
of these minimum distancés supermarkets is used as the measure of accessibility in this
step. The mean of minimum distance to supermarlariglated with théNumber of
Fruit and Vegetable Servings per Dayllected in th006 Community Health
Databas®f the Philadelphia Blalth Management Corporaticamd aggregated by census
tract.l presenthe rates of fruit and vegetable intake for all neighborhoods, functional

regions of supermarkets and nutritionally underserved gap areas, alongside the

of
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accessibility measuré.also pesenthe correlation coefficientvith a 95 percent
confidence intervalbetween accessibility and aggregate food intake of the
neighborhoodsiNutritionally underserved areaaremapped as irregular polygons,
derived from gap areas between grocery serareasl. hypothesize that the nutritionally
underserved areas will overlap spatially with census tracts exhibiting lower fruit and
vegetable intake valuesd thatcensus tracts with low values fi#ruit and Vegetable
Intaked will demonstrate a statistlly significant positive correlation coefficient with
census tracts containirigutritionally underserved aread he results of this study
indicate that nutritionally underserved areas do not exhibit lower levels of fruit and
vegetable intakavith resgect to the functional areas of supermarkatghe level of

geographic analysis within this study the forth hypothesis is rejected.

This studycomparesealthy food shelf space across neighborhoods as an
indicator of healthy foo@vailability. The analyis answes questions including which
neighborhoods have a greater local avalilgtof fresh food and produce,hat patterns
of availability for praluce exist across these neighborhoods amat 8 the role of small
grocersas a source fdnealthy foods.This study integrates components of multiple
research fields including geography, public healtid geographical information science.
The elements of public health research advocated throughout this analysis are that publ
health is a fieldvhich targes communities not individuals.€gondly good health
indicates complete physical, mental and social well baimynot merely absence of
disease or illness. People and communities survive with few food choices, but limited
food choices are a deprivationdaa symbol of crisis, and thus, a threatening condition to

good health. Geography advances study of spatial variations in features of natural and
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cultural environments. Food insecurity results from conditions of both culpoetrty)

and physica(seasoal hardshipenvironmentsBoth cultural and natural features have

spatial manifestations generating negative or positive health condltiomsblic health

the triad of operation is the host, the agent and the environment. In this study the hosts
are theresidents of urban areas suffering from food insecurity and possibly oddwty
environment islepicted asirban neighborhoods which provide better or worse access to
the necessary conditions for resident populations to thrive successfully. The dgent is

more ambiguous. Without an obvious agent the interaction between host and environment
gains significance. This type of ecological analysis attempts to describe the interplay of
host characteristics and environmental characteristics which can ediditn®ecurity and

obesity as a consequence of food insecurity.

Geographical Information Science integrates questions of spatial variation, data
capture, integration and disseminatidime combination of public health, geographical
variation, spatial dateapture and representation form a compelling field of research

pioneered in this analysis.

The structure of this dissertatigmthe presentation of food consumption trends
and conditions of the United States in recent ydar€hapter 2| consider famy and
household patterns of consumption, larger trends in urban areas moving away from
grocery stores t@rgermultidepartmental supermarkets, set further distances aiprt
forming larger service areas. Household consumption patterns indicate lespdime
eating meals and less time spent preparing meals. In Chaptevigw various
methodologies of spatial analysis utilizing a GIS and define several terms employed in

this study, including a functional regn, accessibility, healthy food and nutmtally
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underserved. In Chapter Uspecify my research methodology and describe the
components of my datén Chapter 51 present the results of each hypothesistesind

in Chapter 6 discusareas opolicy andresearchmplications

The strength ofttis dissertation lies in its methodological approach to addressing
neighborhood conditions and local food environments. Whereas food deserts are
recognized, more precise characteristics of a food desert are not defined. This study
offers shefl space as meareable indicator of deprivation for neighborhoods suffering
from issues and health conditions related to food insecurity. The majority of Americans
are reliant on private automobiles for transportation to work and for and activities
supporting basic liMéhood such as grocery shopping. Large populations which may live
within a relatively short distance which do not have the luxury of a private vehicle may
be severely disadvantaged to provide themselves with basic healthy food choices. The
combined factorsf limited mobility and limited healthy food choices form a research

field of critical need.
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Chapter 2: Food Availability and Intake

A. Coping with Food Insecurity
Food insecurity, poor access to foods which support a healthy and active life, is an

issue dentified by the Food and Agricultural Organization of the United Nations (FAO)
worldwide and the 5. Department of Agriculture (USDA) in the United States. Food
insecurity encompasses undernutrition, obesigrnutrition accompanied by

micronutrient déciencies, and complexities of diet¢lated health inequities (Dixon et al.
2007). Household food security is the state that all residents within a household have
enough food at all times for an active, healthy lifestyle (Nord and Andrews 2002). Inthe
1990s food insecurity in the United States was analyzed indirectly using data collected
during the 19891991 Continuing Survey of Food Intake by Individuals (CFSII) and the
1992 Survey of Income and Program Participation (SIEPBII and SIPkhdicated tha

2.3 percentand 2.5perceniof the U.Spopulation were food insecure (Rose, Gunderson
and Oliviera 1998)Households reporting that sometimes or qgftesidents do not have
enough to eat are deemed food insufficient. Although poverty is an indicdtamrdof
insufficiency,Rose, Gunderson and Oliviera (1998) report thaer 40 percent of foed
insufficienthouseholds were above the poverty line and about 10 percent of households
in poverty were food insufficienThe first food security survey conductiedApril 1995

by the USDA estimated thal2 percent of U.S. householdsl.8 million households)

were food insecure (Norahd Andrew20®2). According to USDA11.0 percent of U.S.
household$12.6 million) were food insecure at some time during 2668 hat13

million U. S. households (11.1 percent) reported food insecurity at some time in 2007

(USDA 2008).
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Food insecurity is addressedresearch angracticeacross the United States
Many diversenitiatives are implementeditrough food security prograrkantor (2001)
and Molnar etl. (2001) describeommunitysupported agriculture programs, farmers'
markets, pickyour-own farms, farrto-schoolinitiatives, community gardenspdd
banksandother private feeding programdorland et al. (2008 argue hat in spite of
the existence of a range of public assistance programs aimed at eliminating food
insecurity many people cannot meet nutritional ne€dswincing individuals to select

and consume nutritious foods is one obstacle.

B. Fruit and Vegetable Consunption
Increasing consumption of fruits, vegetables, and whole grains in the United

States presents a range of challenges. Consumers represent a challenge because they
weigh attributes such as taste, convenience, availability, pricegemodived health

benefits. Price and convenience frequently outweigh other fadtbes2005 Dietary
Guidelines forAmericansprovides a basis for renewed efforts to promote daily
consumption of whole grains and of a variety of fruits and vegetables. One framework is
the 5 A Day for Better Health Prograjna largescale partnership between the fruit and
vegetable industry and the Federal Govezntioidentify and implement strategies to
increase fruit and vegable consumption (US FDA and NIH 200&¢cording to the
HealthyPeople 2010 midcourse review, three objectives on weight status of adults and
children have moved away from their targets as demonstrated in TalffD2. And NIH

2005).
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Table 2.1Healthy People 2010 objectives related to weight status

Objective andescription Age-Adjusted Target
Proportion of 2010
Population
19881994 19992002
191 Adults at ahealthy weight 42 33 60%
19-2 Adults Ooese 23 30 15%
19-3c Children and adolescents, 11 16 5%
aged 619, overweight and
obeg

Although formal progrestowards targets were not assessed for Objective 19
consumption of fruits, Objective 1® consumption of vegetables, or Objective719
consumption of grains, no apparent progress is evident. The Healthy People 2010
Mi dcour se Revi e wagsintake [®rsfruit] dy persons ® yedrseandaoldes r
remained the same from 199996t0 1992 002 (1. 6 servings). o In
People 2010 Midcourse Review reported that during the same time frame, daily
consumption of vegetables has declineadr 3.4 to 3.2 servings per day, and that daily
consumption of whole grains has declirfemim 1.0 to 0.8 servings per day (US Food and
Drug Administration and the National Institutes of Health 2005). Table 2.2 presents these

findings.

Table 2.2 Healthy Peple 2010 objectives for population aged 2 and older relating to
fruit, vegetable and grain intake

Objective andDescription Average intake Target
in servings per day 2010
19941996 | 19992002
195 Fruit intake 1.6 1.6 2+
196 Vegetable intake 3.4 3.2 3+
Dark green or .3 .3 1/3 of vegetable
orangevegetables consumption
197 Total grainintake 6.8 6.8 6+

Whole grainintake 1.0 .8 3+
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C. Measuring Food Insecurity
Food security research involves defining the dimensions of food insecurity and

identifying measurable constructs of food insecurity studies of indivathdahousehold
food insecurityFood security research also asses$festiveness of asstance programs
such as Food Stampsalleviating foodnsecuity and associations between food
insecurity and obesityThe relationship between household food inseckiff) and
child food insecurity i®xplored by Cook et al. (2006), whkiads that childen with
household food insecurity had significantly greater adjusted odds of fair/poor health
rather than good healtndof being hospitalized sincarth. Households dematrating
both HFlandchild food insecurity had even mmadverse effects. Cook et al. (2006) also
find that participation in the Food Stamp Programs modifies negative healtttseffe
Dinour, Berge antYeh (2007)proposeseverahypotheseso explaina correlation
between fod insecurity and obesiig adultsandalso proposa conceptual framework
linking the Food Stamp Program and other cggtrategies. Webb et al. (20GBid that
food stamp program participation, but not food insecurity, is found to be associated with
higher adult BMI.Whitaker and Satin (2007) did not find a relationship between obesity

and changes in food security statwer a two year period

Maxwell (196) researches food insecurity measurement and identifies several
constructs including accessibility, sufficiency, security rather than vulnerability, and
sustainability. Research also includes coping strategies among food insecure populations.
Wicks, Trevena and Quiné2006) listmissing meals and restricting quantities, Maxwell
(1996) adds skipping eating for whole days, maternal bufferfirefpildren against

hunger limiting portion size, and borrowing money to buy food as coping strategies.
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Feinberg eal. (2008) found that household food insecurity is associated with maternal

compensatory feeding, and they suggest this may alter food environments.

In Wicks, Trevenaand Quing2006) participants demonstrated adequate
knowledge an@ desire to eat hehful food, butbarriers for nutritional intake included
poor dental careand alack of food storager cooking facilities.A sodal dimension
which Wicks, Trevena and Quii2006) identify as angportunity for food banks and
community programs, is to delop social interaction and trust between participants and
soup kitchen stafivhich motivatedattendanceHolben and Myle$2004) revealed that
30 percent of emergency food clients were faced with the chb&éherpaying for food
or medicine or medicatare. In addition, 45 perceot emergecy food clientswvere faced
with choosing to pay for food or for utilities or heating fuel, and 36 percent had to choose
between paying for food or rent or mortgage paymevilger et al (2008) recommend
opportunites for families to report hunger as a means of intervention. Better screening is
recommended to identify families suffering food insecurity with hunger (Chavez, Telleen
and Young 2007)Holben and Myles (2004gree that physicianmequire knowledge of
personal history and community culture to obtain infotioxaabout food insecurity.
Physicianseed insight to providguidance during office visits and make necessary

referrals to assist patients in securing adequate food (Holben and Myles 2004).

The link ketween individual health, weight and food insecurity is widely
researchedBody mass index (BMI) is a regulargmployed indicator of individual
health and an indicator of household food secuBhargava Joliffe and HowardZ008)
modeled body weight arfdod insecurity among childreBhargaw, Joliffe and Howard

(2008)found thathouseholds' food insecurity score was not a significant predictor of
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childrends body weights. They did identify
significantly associated witlower child body weight, the number of siblings is

significantly related to lower body weight and thatdels for households' food insecurity
scores showed that poverty and respondents’ poor emotional and physical health
significantly increased food insaaty. Lyons, Park andNelson (2008) found that

associations between obesity and food insecurity are more pronounced when self
reported data on height and weight are used than when measured height and weight data
are usedCrawford et al. (2007) suggesattcurrent and past maternal food insecurity is

an indicator of obesity in immigrant children of lamcome Mexican familieRichards

and Smith (2007) found that $&rcentof homeless children interviewed about food

access were overweight. The childreferred to parental, environmental and personal
conditions as determining factors in food access and intake. Specifically children cited
shelter rules, lack of storage space or cooking facilities and few food stores near shelters

as critical factors.

In summary food insecurity is an issue of national scale which effects not only
low-income groups but additional populations including children across the United
States. The mechanisms of household food inggare being uncovered. Food
insecurity presents health risk with ties to obesity and malnutritionmdxture of food
supply strategies are striving to define and address this issue at the community, household

and individual levels

D. Food insecurity and urbanpopulations
Dixon et al. (2007:i1121) categme health impacts in urban areas of developing,

industrialand post ndustri al cities, and note referri
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areas contain marked disparities which <can
United States populatiorssiffering from food insecurity include the elderly, immigrants,
Latinos African Americans, individuals suffering from mental illness or physical
disabilities, and disadvantaged populations. Of the 13 million households reported to be
food insecure in 20Q%he Department of Agriculture Economic Rasd Service

reported that, notableousehold ypessuffering from food insecuritinclude low income
households (37.3 percenfipuseholds with childreneaded by single women (30.2
percent), black household®2.2 percent) and Hispanic households (20.1 per{doty,
Andrews and Carlson 2008, 10. The number of households identifias food insecure
was higher(13.5 percentin principal citiesof metropolitan areas compared to
surroundingurban andsuburb& areasAmongvulnerableurban populationare low
income(Nutrition Research Newsletter 2008)d county hospital populations€lson,

Brown and Lurie 1998)Chavez, Telleeand Young (2007) identify food insecurity as a
problem among urbalmatino populdions.In urban lowa, Garasky, Morton and Greder
(2004) report thatduseholds with children suffer higher levels of food insecuaity
theaverage househofize for individuals using food pantries2.9 peopleGarasky,

Morton and Greder (2004) founidat 54 percent of urban respondents within their study

reported food insecurity with hunger.

Among childrenfood insecurity is precluded by issues of physicaltheanental
health and poverty. la survey of 245 participants, with the majority of regjeonts
being single, female and Africalimerican, 66 percent of households experienced some
food insecurity (Oberholser and Tuttle 2004). Brehiekew et al (2007) examine how

food insecurity influences parentingow parental depression is a stressoparenting
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behaviorand themportance of continuing and strengthening policy initiatives to ensure
that families with infants and toddlers have sufficient food supkitsey Geppert and
Cutts(2007) and Kaspaat al.(2000) examine food insecurity withunger among

children and immigrant populatioasid find that Latino children in immigrant families
are more likely to experience food insecurity than-hatino, nonimmigrant families

Cook et al (2006) find that household food insecurity is relatecthdd health and
welfareand thathousehold food insecuriig positively associated with fair/poor health
(rather than good healtlgnd hospitalizations in young children. Pamestal.(2008)

study measures of hardship including food insecurityitineare accesandhousing
instability. Their research indicates that families of children with disabilities experienced
significantly greater hardship than did other families. Among families of children with
disabilities, singlemother and cohalating-partrer families particularly were at risk for

experiencing severe hardship.

Other exceemgly vulnerable groupare elderly residents of urban
neighborhoods. Elderly individuals frequently experience physical deterioration through
aging and have mobility clatied by fragile health or physical handicaps. Limited
mobility in seniors or impaired individuateayprogresso food insecurity, though
physical distances mgdbe readily manageable for individuals in full healtthord
(2003) specifies that some eldgriace foodaccess problems, such as difficulty in
traveling to a food store, rather than shortages of funds or insufficient resources to buy
food. Wolfe, Frongillo, Valois (2003) examine elderly food insecurity, angtiethat
anxiety related to thmability to obtain the right foods for health is an element specific to

elders.Wylie (2000) examines nutritional intake of elderly people with restricted
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mobility and finds Poor mental or emotional health may also play a role in progression
of food insecurly among seniorddealth and social factors which affect the food choices
and nutritional intake in this group of the elderly population were identified as being
inadequate money, inadequate food storage facilities, physical disabilities affecting food
preparation, poor access to shops, difficulties in shopping, type of cooking facilities,

loneliness and bereavements (Wylie 2000).

Ethnic andracial minoritiesn the United Statelsave a greater prevalence of
obesity, as compared to whpepulationgFord amnl Dzewaltowski 2008Horowitz et al.
2004). Within neighborhoods with community structure supportive of healthy eating,
Sekhobo and Berney (2008) found obesity prevalence was much higher among blacks
(19.5 percent) and Hispanics (21.6 percent) comparedhites (9.7 percentfrenn et al.
(2005) and Ayala et al. (2005) study family influences on diet among urban Hispanic
populations. Ayala et al. (2005) suggests that longer tenure for Latin women in the
United States creates more comfort with shoppingpaptand greater likelihood of
shopping in supermarkets rather than local marketisalso a greater preference for fast
food. Similarly Frenn et al. (2005) discusses the protective influence of traditional diets
among low income Hispanic populations e tUnited States. They find that as Hispanics
assimilateo American societyyounger individuals tend tadopt high faAmerican
diets, and lose the health benefits of traditional foodisiong Mexican migrant
populations, greater length of time in the tédi States was associated with worse overall

health(Public Health Nutrition 2008).

Among African Americans familieg\irhinenbuwaet al.(1996) studied cultural

dietary effects to determinedfonsumpt i on ofif Asoulh bt eodoodnid



24

were pepetuated for health benefitBositive benefits among African American eating
habits include families sitting and eating together, and consumption of low fat and
nutritional foods includindoiled or steamed vegetables, salad greens, baked chicken,
beef aad onepot mealsAmong negative factors are foods witigh fat, salt and
cholesterolAirhihenbuwaet al.1996) Ahye, Devine and Odomgoung (2006)ontinue
this theme andtudy the intergenerational role of Africédmerican womeron diet and

food intake

Obesity is most prevalent among rural women, followed by urban and then
suburban women (Ramsey and Glenn 2002). Strigigelre and Bulik (2007) argue that
bingeeating is a significant problem among both white and black woEmrronmental
shifts arerelated to eating disorders and obesity, but the-gene@onmental interplay
remains unstudiedstriegelMoore and Bulik (2007:192) declare that historical changes
in traits such as eating disorders, fertility and obesity reflect environmental chargjes, an
recognize that individuals are differentially and genetically susceptible to environmental
shifts. Janseet al.(2008) agrees in his study of individual vulnerability and consumption

reactions following exposure to negative environmental stressors.

Environmental conditions other than retail food environment also influence food
intake and weight. Two factors not included in this study are safety considerations such
as a limitation to outdoor activity and opportunities for physical exercise. Comfortable
ard safe recreation and leisure environments are vital to encourage higher levels of
physical activity and weight loss. In Adkins et al. (2004) researchers also found that
neighborhood safety was not linked with activity levels and participants felt thegt par

were available, and neighborhoods were safe. Alternatively many studies identified
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safety as a limitation on physical activity (Dwyer et al. 2006). Safety as a deterrent to
physical activity can be described in terms of traffic, fear of physical assazdncern

that no person would be of assistance in case of an accident. Adkins et al. (2004) find that
level of physical activity among African American girls was not associated with

perceived access or safety to facilities nor with family environni@&gs (2000) found

that although residents of socially disadvantaged neighborhoods decrease walking
because of possible victimization, they still walked more than residents of higher social
economic neighborhoods. Walking is linked to personal mobilitytaedise of public
transportationTalen (2003) studies walkability of neighborhoods eodsiders

neighborhoods as service providers, usivakability as a measure of quality of life

E. Householdfood consumptionand grocery shoppingtrends
TheU.S. Depament of Labolinitiated theAmerican Time Use SurvgfATUS)

in 2003 and has calculated average time spesanmmon dailyactivitiesof Americans

Table2.3 presents average times spent in activities related to eating, meal preparation and
grocery shoppig from ATUS 2003 and 200a&nd two additional survey®rior to ATUS

various surveys such as the National Science Foundation Family Time Use Study: 1998
1999 Time Diaries and U. S. Environmental Protection Agency Time Use Survey for
September 1992994, reorded time spent on daily activitiesithough the data

presented in Tabl2.3 is provided from separate distinct tq@serage times across the
population have remained consistsinice 1992Devine et al. (2006) reports that

between 1965 and 1995 iretkUS, the overall daily time spent on meal preparation

decreased by 39 percent as well as decreases in fruit and vegetable consumption. Table
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2.3 presents averages for all respondents including those individuals who do not
participate in meal preparatiocieanup or grocery shoppingverage times for particular
activities among individual&ho participate in each activity are provided rather than
averages for the total population of survey respondents. Wherlgas209 percent of the
population surveyedctually engaged in grocery shoppirgg this group,shopperspent
.74 hourq44.4 minutes) on average shoppin@007, up from .71 hours per dgi2.6
minutes)in 2003(U.S. Department of Lab&007).ATUS also reports thahany more
women 64 percentuse time for meal preparation and cleanup on an average day

compared tanly 37 percentof men in 2007.

Table 2.3: Time Spent Eating, Preparing Meals and Shopping for GrocerieBer Day

Survey and time  Eating&  Meal Meal Grocery  Travel related
frame Drinking  preparation cleanup Shopping to purchasing
(Min) (Min) (Min) (Min) goods and

services
(Min)

American Time 66.6 3.2 - 6.0 16.8

Use Survey2007

American Time 64.8 3.8 - 6.0 17.4

Use Survey2003
NSF Family Time 69.0% 32.5450.9 5.9+17.9 7.8+ 21.9 18.3+36.6

Use Study 6.7

19981999

EPA National 68.8 + 2391442 4.0+£17.7 6.1+ 16.0+ 37.7
Time Use Survey 6.4 21.7

19921994

* Indicates that meal preparation and meal cleanup data are a cdrstaitigtic for this data.

Foster and Lunn (2007) provide an overview of forty years of changing patterns
of food production, consumption, shopping and accessibility in the U.K. Notably among
changes are that milk consumption has declined, meat consumption remained stable and
increased slightly,and althougtvegetable consumption has declined, fruit consumption
has increased.ow-income households consume less fruit, vegetahtestheprevalence

rates of diseases relatedpmor diets often display a marked seeimonomic gradientin
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the UK. in 1980, the average time taken to prepare the evening meal was 90 minutes,
which fell to 30 minutes in the 1990Similar to meal times recorded in Table 3 among
American surveysAnother trend which compliments individual meadmhing ratler

than family mealss the ncreased use of readiyeals and takeut

Home, family and individual factors influence food intakeguments ensue over
the significance of home environment, role models, personal likes and dislikes in
shopping and consumptigatterns among various populatiokigsne (2008)stresses the
importance of how family environment influences eating habits and obesity. Miller et al.
(2008)find thatamong low incom@opulationsfamilieswith hunger arenore likely to
beobese and merlikely to be sufferindrom mental health and physical health

problems

Devine et al. (2006) argues tidietary changes are largely related to work
spillover into family time, such as increased alcohol use, fewer meals eaten together and
dissatisfactio with food choices. Negative spillover is when work strain leads to poor
nutrition or eating habits. Negative spillover effects include low income, limited time for
meal preparation and little support for healthy food choices. Meal strategies include
skipping meals, reciprocal food preparation or shopping among multiple households and

preparing large quantities for consumption at several meals (Devine et al. 2003).

Food preferences and food intalesearctamong adolescents is undertaken by
Stevensoret d. (2007, Befort et al. (2006andLewis-Moss et al. (2008). Among
adolescentg;entral motivations for food choice are pfsical factors of foodand
individual psychological factoréStevenson 20Q7Food aesthetics, in terms of taste,

texture, appearaeand smell, wrereported as powerful traitd food choice.Stevenson
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(2007 also found thatéalthy eating is dependent on parental food preparsiids,

such that without parentdirection adolescentsdid not feel theyould maintain a

healthy det. Lewis-Moss et al. (2008) find that among African American adolescents,
females are more likely to eat a balanced diet but males are more likely to engage in
physical activity.Befort et al. (2006) report that home availabibtfyfruits and

vegetablesis not significantly associated with fruit, vegetable, or fat intalse of non

fast food restaurants was the strongest positive predictor of vegetable intake. For black
and white adolescents, fasiod and buffet restaurant use and eating while watching

television were the strongest predictors of fat intake.

Wansink (2004) specifies that environment influences consumption intake and
volume and then distinguishdsetweerthe eating environment and the food
environment. The eating environment refers dimbient factors associated witle t
eating of food, but which aiedependent of food, such as atmosphtre effort of
obtaining food, the social interactions that ooghile eating and distractiong/hile
eating(Wansink 2004) The food environmeris determined by the food and its
presentationHe argues thateight gainresults from aombination ofactors inboth
food and eating environment§the eating environment requiregsreased efforto
access food thidecreases consumptiddenforado Yosifon and Hanso(2004: 1687)
emphasize that each individual s fAinternal
and i nt er axtdim sitwatiob h availabdity df food to shape or determine
food choice®d S et@lr(2008) listshomes, schools, worksites, child care as well as
retail food environments as environments w

eating environment.
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Benforado Yosifon and Hanso(2004)agrees with Wansink (2004) anthims
thatother people influerenot only what is eaten, baan also increase how much is
eaten Eating mealswith familiar people can increase consumptidrereaseating with
less well known individualsr in an uncomfortable situatiaran curb consumption
Wansink(2004)associatefood overconsumption with distractions such as television,
habitual consumptioof certain foodsJanseret al.(2008)studiednegative mood
induction andound thatfood exposure elicited overeatingargroup of

overweight/obesendividuals without eaing disorders

F. Food access imeighborhood environments
Urban neighborhoods are quite diverse in cultural, economic and spatial

characteristics. Spatial characteristics include site and situation. Site characteristics are
the physical characteristics ofacation, including terrain, elevation, climate and natural
vegetation. Thdsituatioro is the relative location of a place, in comparison to other
placesFor example, sme neighborhoods have a supermarket located within their
boundaries, but other nelgbrhoods rely on the supermarket in an adjacent neighborhood
and transportation to access that supermarket first neighborhood has a better

situation or relative location for groceries, because of the local access to the supermarket.
Thus places may ka positive or negative spatial or geographic characteristics for
services such agoceries, fast food, medical care, daycare, elementary sctogis,

stores, night clubdyars or liquor storet.ocal environmentconditions including poor

relative locatn or limited resources create restrietconditions for healthy diets,

whereas ase of food access may influence food purchases, and pdesiblintake and

body weight(Faith et al2007) The significance of a positive situation or relative
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location d a supermarket to a neighborhood are demonstrated in research studies
performed by Inagami et al. (2006), Horowitz et al. (2004) and Alwitt and Donley (1997).
Inagami et al. (2006) applied multilevel linear regressions to estimate associations
betweennd i v i dBMIlahd@acioeconomic characteristics of residential

neighborhoods in Los Angeles and determined that higher BMI is associated with

residence in a disadvantaged area. They suggest that exposure to a grocery store mediates
and suppresses the asispion of residential neighborhood and BMlternatively,

Pearson et al. (2005) applied generalized linear regression models to ascertain predictors
of fruit and vegetable intake. Their findings indicate that presence or absence of food
deserts and distae to nearest supermarket and potential difficulties with grocery

shopping were not significantly associated with either fruit or vegetable consumption.

Low income neighborhoods with poor accessibility to healthy foods are termed
Af ood de s e eseaschersliSmoydammiceSpaence and Amrhein 2006, Block
2006).Food deserts demonstrating places of food concentration and food saegcity
both urban and rurdMorton et al. 2005), although Nord and Andrews (2002) specify
that geographically hunger misore common in central city locatiori®oor areas are less
likely to be served by chain stores and large retail outlets. In EdmdsmamyerTomic,
Spence and Amrhein (2008alize that the majority of the population has good
accessibility to supermarke@nd a minority subset have limited access, limited mobility
and few financial resources. Resident&af mo n t o mdighbonhamds with food
deserts had to travel just ou&ro kilometerso supermarkets compared to kihmeters
for most neighborhood#lwitt and Donley (1997) found that poor zip code areas in

Chicago have fewer and smaller retail outlets overall tharpoon areas, including
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fewer supermarkets, banks, and large drug stores. Residenésgioor Chicago

neighborhoods must travel meothan two miles to have access to the same numbers of
supermarkets, large drug stores, banks, and other types of stoosspased toesidents

of nonpoor areask-urther study of food deserts in Detroyt Mari Gallagher Research

and Consulting Grou2007)i dent i fi es food retailers or i
unhealthy foods readily available througho
in more lucrative products such as alcohol, tobacco and lottery tickets and place less
emphasispcannedandprpackaged grocery staples. Wher €
promote a range of products they are also a large portion of food stamp retailers in

Detroit (Mari Gallagher Research and Consulting Group 2007).

Fosterand Lunn (2007) describe foodsdets as areas of retail and service
disinvestment which resulted as trends moved shoppers from small grocers to
supermarkets in the 1980s. Public policy emphasis on location planning and commercial
redevelopment for supermarkets drew business from stoedisteading to closures and

perpetuation of food desertSrtoyerTomic, Spence and Amrhe2006)

Sebhoko and Berney (2008) found obesity prevalence was inversely associated
with community occupational structure (COS). H@BS neighborhoods had the gt
densities of community resources known to facilitate healthful eating and routine
physical activity, including supermarkets, fruit and vegetable markets, and
fitness/recreational centers. Obesity prevalence was highest (24.5 percentlJ@®w
neightorhoods and obesity prevalence lowest (11.7 percent) inG@b category

neighborhoods.
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Small grocers, ddegasandcorner stores contribute to convenience and comfort
in densely populated areddorland et al. (2002, b) and Jetter (2006) both arguettha
small grocers do not provide the level of access to groceries that supermarkets provide.
Horowitz et al. (2004) only 18 perceuoit stores in East Harlem carfiye recommended
items compared to 58 percent in the predominantly white Upper East Sibeighl the
total number of stores per capita is twice as high in East Harlem. East Haaerarea
with large Hispanic and black populations (6 percent white) and the Upper East Side of
New York,is largely white (84 percent). East Harlem has a highalesxce of adults
with obesity (31 percent) and diabetes (15 percent) compared to the Upper East Side with
an adult prevalence of obesity (7 percent) and diabetes (2 perdetter. (2006) argues
that lack of availability in small grocery stores locatedbw-income neighborhoods, and
the higher cost of the healthier market basket may be a deterrent to eating healthier
among very lowincome consumer©nly 8 percent of black Americans within Morland
et al. (200B) live in a census tract with at least augermarket compared to 31 percent
of white Americans. Among white Americans 42 percent lived in a census tract with at
least one grocery store compared to 73 percent of black Americans who lived in areas
with small grocery stores. Little assodat is dbcumentedetween the presence of small

grocers and healthy eating.

Transportation is an element of access as well as availaMlitst large
metropolitan areas, including Philadelphia have extensive automobile roadways and
public transit systems, provity much more flexibility and coverage than smaller urban
and suburban communities. For instannen urban lowa community, about egearter

of pantry users in urban neighborhoods said there was no affordable transportation to
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grocery stores in their comunity (Garasky, Morton and Greder 2004)lorland et al.

(2002a) also identify the difference in mobility represented by participants with white
residents having three times greater access to private transportation than black Americans
living in similar locations. White Americans select groceries from a larger geographic

area. The results from Morland et al. (2002b) show black Americans reported increased
intake of fruits and vegetables whasupermarkeis within their tract, averaging a 32

percent icrease in fruit and vegetable consumption with every supermarket.

G. Fruit and Vegetable Retail Grocers
The U.S. Department of Agriculture designates supermarkets, convenience stores,

small grocers and specialized food stores as traditional food retaitarsraditional

food retailers are shopping warehouses, superstores, such as Kmart and Target and
variety stores including dollar stores (U.S. Department of Agriculture 28@#)and et

al. (2002a) cite the 1997 United States Economic Census and staigpdsaharkets and
grocery stores sell 92 percent of the volume of all annual sales of food and beverage
stores in the United StateEhe 2002 Economic Census reports that in 1997 the U. S. had
69,461 supermarkets, includingd37 in Pennsylvania. Btlian gocery market size
increased to nearly 45,000 square fesionally(Dunkley, Helling and Sawicki 2004).
Groceryestablishmentancludesupermarketsand an assortment of smaller businesses,
such as, convenience stores and corner stores thatimegily engaged in retailinépod,
such as canned and frozen foods; fresh fruits and vegetables; and fresh and prepared
meats, fish, and poultrifthe market structure of U.S. supermarkets has gone through
rapid changes since 1995. For the top eight grocery shaias in the United States, food

sales lingered between 26 and 28 percent throughout théet@ury. Between 1995 and
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2000, the same chains carried nearly 50 percent of food sales, indicative of market
consolidation and franchise expansion among sugde (McLaughlin 2004)Also
stores are larger than in the past and have many more departments ranging from clothes

to cosmetics, but produce is increasing in importance.

Competitive advantager supermarketiy in lower prices but also in store size,
technology, equipment innovations, and trained associates and better products which
include promotionsSupermarkets also strategize using a complete demand system
examining how consumers will shop for a range of items and combine other reasons to be
in the store. Promotion strategies for produce include loss leader and local pricing,
designation of prominent shelf space, promotional material, newspaper-attgein
demonstrations, samplings, informative signage and talking with customers about
productgHimmelheber 2008)Supermarkets are facing mounting pressure for
transparency and traceability in their supply of fresh produce and meat supplies (Major
2008).BechLarson and Esbjerg (2006) explore the role of fruits and vegetables in
creating a pleasamixperience for shoppers and in creating differentiation with other
retail grocers. Traditional grocers prior to the age of self service and efficiency presented
a calmer more deliberate shopping experience where fruits and vegetables can be
handled, smellk and compared directly rather than through packaging as with most
products. High perishability requires pre purchase quality inspection and freshness and
guality create a standard of store credibility. Produce is a major element in grocery
shopping. Onetgategy engaged by Price Chopper in Kansas City is to offer 900 varieties

of fresh fruits and vegetables from over 70 family farms in the region (McTaggart 2008).
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Understanding customers is essential to success for grébersinited Fresh
Produce Assoctan honors produce managers from supermarket chains and independent
retailers for innovative techniques to reach communities and advance sale of fresh
produce(Major 2006) Managers are recommended for strategies in merchandising,
special displays and pmtions community service and commitment to customer
satisfaction (Major 2006). Strategies winning managers engageanetion offb a day
For Bett er Hedvanced hy HRalthy Baopemdteractive school programs on
site and aschoolscreativedisplays and cross merchandising prodwih other non

food items, andutreach to seniors in centers and clubs.

Supermarkets have demonstrated increases in sales and profits from produce
departments in the past 30 yeddationally produce departmentssupermarkets are
expanding and given credit for adding aesthetic value to shopping experiehaes.
and Major (2006) posted significant resufi@n article summarizing highlights frotine
2006 Produce Operations Review psied in the Progressiver@&er.Chanil and Major
(2006) state thatsupermarketbenefit from$43.5 billion in fresh produce salés a 12
month periocending AugusB0, 2006. This number exceeds the previous year by 4.9
percent.Chanil and Major (2006) state thabpuce depaments captured 12gercentof
total store sales, an increase from ldercentduring the previous yeafdditional facts
from the report includeotal store selling space for produce increased bpé&.éento
12.6percent total produce selling spaceipstore averaged 2,725 square feet an increase
of 25 square feet from 20@Hd the gerage pestore produce items are 290
McConnor§2008)cautions thatetailers are feeling the economic pinch and dominant

retailers are leaning towards offering feweresébnsin order to cut costs
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Mclaughlin (2004) argues that whereas most retail areas are dominated by a few
suppliers, fruit and vegetable growers number in the thousands and are spread throughout
the United States, varying seasonably and geographid&lé/ market structure of
produce suppliers remains volatile even as supermarkets have undergone consolidation.
The perishability of fresh produce and the close association between weather conditions
and product create dramatic fluctuations in costs fovgyors.McLaughlin (2004: S85)
cites 75 perceraf thecost of produce to consunsas for transport and marketing; % is
for the grower. The precariousness of produce costs are not easily absorbed by smaller

retail establishments.

A few large supermarketains dominate the majority of food supply to the U. S.
population,butinner city residents are largely omitted from this distribution channel.
Inner city locations are serviced more frequently by independent retailers anstiaion
supermarkets. Wherarge independent grocers fail tapide storesneighborhoods are
dependent upon the goods made available by smaller grdbersntire trend of
expanding fresh produce departments promotion, display and community outreach is
bypassing inner city neighbwoods, and exacerbating disparities in health between
minorities and majority populations large, dense urban areas, such as Philadelphia the
retail grocery environment is a diverse range of vendors, establishments and products.
Throughout Philadelphiamall grocers and corner stores are present in every
neighborhood and much more common than supermarkets. Corner stores range in size
from less than 100 square feet to several hundred feet and small grocers can extend to
several thousand square feet (Diegk Helling and Sawicki 2004). This diversity in

establishment size is repeated in the diversity of food products and quality available
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across the surrounding neighborhoodsb ut wi t h Af r i npgrskablest or e s
nonfood and long life produs as the most common retail ouflbtari Gallagher

Consulting 2007)Whereas snacks, cigarettes, sweetened beverages, and canned products
are widely available in establishments of all sizes, healthy choices are infrequent and only

reliably found in superarkets of a much larger average size.

H. Retail obstaclesn low income urban neighborhoods
Difficulties in retailing in low income inner city neighborhoods are well

documentedP ot huk uc hi (2005) describes the fAurba
including camped space, old infrastructure, limited parkiagg pooraccess to highways

for distribution The competitive advantage of larger store size and technological

innovations present two challenges to congested, old neighbortaxtisonally Bates

and Robl{2008) state thatetailing in low income minority neighborhoodsaissociated

with low business viability compared to ramnority neighborhoodsStokes (2006)

identifies deindustrialization and federal disinvestment, furthermore he blames

Aunder npaunbalgiecdd spaced, crime and racial diwvi

Positive and effective strategies are difficult to identifgthukuchi (2005)
explains that systematicitywide grocery initiatives are rare, with such efforts limited to
particular site®r developments. Successful initiatives are characterized by political
leadership, competent public agency participation, and, often, partnershigownttofit
agencies.Stokes (2006) examines the introduction of a business improvement districts
(BIDs) as narketing toolg¢o urban neightrhoods as a mechanism to increase
community involvement and leverage funds form city governméimugh his case

study of the~rankford neighborhood in Philadelphlze recommends the potential of
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BIDs, but cautions thatising funds and coordinating services are ongoing issues
Pothukuchi (2005) pinpoints private initiativeshd grassroots coordination and demand

as two essential elements for neighborhood business prosperity.

The low percentage of minorities involved imsiness enterprises may also be a
factor in low levels of investment in minority neighborhoods. Black Americans account
for just over 12 percent of the U.S. population, they account for only 3.5 percent of the
nation's retail trade entreprene(irauch 199). Black retail trade entrepreneurs are also
less successful than U.S. retail trade entrepreneurs overall. Rauchi@Esfifies that
the limited ties between black retailers and wholesalers and manufaciteers
obstaclewhich some minorities havevercome through ethnic collective action and use
of ethnic networksLu and Lo (2007) refer to Chinese grocery shoppers in Toronto and
how ethnic identityather than economic rationatdluences choice of shopping venue.
Without the advantage of an etbhmetwork in business Blacks need to establish a
competitive retail advantage. To compete with large retailers smaller stores have formed
retail groups for purchasing and supplying irgtare cooperation. Voluntary chajns
similar to franchisingare andter option.Minority franchising is a strategy to draw
minority populations into retailing but often the strategy is most successful in suburban
populations rather than blighted urban neighborhoods (Shubart 200Bams (2002)
stresses thatnaongst redtively deprived populations, economic necessity remains the
chief reason for using informasecondhandand norchain retaiimodes of goods
acquisition. Participation in alternative retail chanmedscatesexclusionfrom

mainstreanshopping trends
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Franchising is one controversial business tactic for economic growth in low
income neighborhood§&ranchising businesses account for nearly four percent of the
U.S. private sector economy (Slab2006). Franchising in urban neighborhoods allows
residents tdind work in local neighborhoods, but then less advantaged areas have greater
access to fast food (Burns and Inglis 2007). Franchisers have greater access to capital
than many independent operators, but many people francleguajesvith fast food.
Creding access to fast food for populations already sufferingapsptionately high

prevalence of chronic health conditions related to nutrition and diet seems contradictory.

The opportunity does &t in the fact that indicators show tisatburban
saturaiobn of supermarkets may make the unmet customer demand of low income areas

more attractivPothukuchi 2005).

I. Food insecurity in Pennsylvania
Pennsylvania is a state with the lowest number of households classified as food

insecure. Yet Pennsylvania demtyated a 1.2 percent increase in prevalence in food
insecurity from 1998 through 2003 (Nord, Andrews and Carlson 2004). Local level
statistics fall within the realm of neprofit organizations actively combating poverty and
food insecurity through volunteem and local campaigns. Agencies such as the
Pennsylvania Hunger Action Center and the Food Trust in Philadelphia offer data on
residents within the Philadelphia region who are food insecure. In Pennsylvania 9.8
percent of all households are food insecaccording to the Pennsylvania Hunger Action
Center.ThePhiladelphia Health Management Corporatitates thabearly 122,000
households in Southeastern Pennsylvamith 61,000 childrenmust reduce the size of

meals or skip meals entirely becauseytt@nnot afford food purchases (2004).
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The expanse of floor space and shelf space designated to fresh produce in grocery
stores across the United States in the last 30 years has increased (McLaughlin 2004). In
spite of large expansion in suburban areasym@aner city neighborhoods with extremely
high population densities have limited availability for fresh produce and healthy food
choices. The Food Trug2006)has documented a low number of grocery stores per
capita in Philadelphia neighborhoods andnestes that Philadelphia has 70 too few
supermarkets in low income neighborhoods across the city. The Food Trust utilized GIS
technology to map locations of supermarket sales, income and diet related mortality.
Access to supermarkets is unevenly distridugeross the city and supermarket sales are
concentrated indicating that large numbers of persons are traveling outside of their
neighborhoods for groceries. The Food Trust mapped supermarkets by weekly sales
volume and supermarket sales relative to fodglulation demonstrating areas of high
concentration and large sections of the city without major grocery stores. In addition the
Food Trust acquired data from the Philadelgiéalth ManagementdZporation
(PHMC) and identified areas of Philadelphia witle greatest need by relating low sales,
low income and high numbers of dietlated deaths. Access is treated as distance to
supermarkets and most calculations are based on supermarket sales. A second Food Trust
document , AFood Geoghfafpehgyt s HD iweddsoimed Howid & & Is ts |
low income and minority communities are by far the hardest hit by obesity and diet
related illnesses. The number of food sources is also designated as an indicator of food

environments.

The four dominant message&gented in this argument are that food insecurity is

an enormous issue in the United States. Secondly that societal food insecurity leads to
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individual health effects, thirdly environmental conditions are influential on individual
healthy food consumptioand finally that the spatial pattern of fruit and vegetable retail

has created less accessibility and availability to many urban neighborhoods.

In re@nt years the USDA estimates thatI3 million U. S. residents experience
food insecurity annually. Foadsecurity includes household and individual food
consumption. Food insecurity patterns do not exactly parallel patterns of poverty. Food
insecurity is being addressed through social programtsefforts to address attitudes of

consumers are critical tastill individual habits of healthy food consumption.

Among groups suffering from food insecurity in the United States are urban
populations including children, seniors, immigrants,-ioaome, black and Hispanic
populations. Family structure, disabilifgpor mental and emotional health, culture and
local environment all contribute to personal food intake. Typical households spend
slightly more than 60 minutes for daily food consumption, with an additional 30 minutes

per day for meal preparation and clegmIndividualsspend six to eight minutes

shopping a day whereas household grocery shoppers spend 40 to 45 minutes ger day. T

eating environment is the social component of food consumsticlm as if people eat in
a group, in a family setting, regulgrischeduled, without distractions, but also includes

taste and presentation of food.

A component of a deprived neighborhood is lack of access to quality and

healthful groceries. Patterns of food concentration and food paucity exist in urban areas.

Ratherthan food deserts are areas of lower proportion or lower quality of healthy food
choices. Many neighborhoods are served by smaller retail outlets with fewer healthy

choice options. Many ur ban areas have a

a
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offer some staple groceries but allocate more shelf space to fast moving items such as
alcohol and snack#lthough public transportation provides mobility in high density

urban areas, persons depending on public transit may have fewer grocery choices.

In thelast fifteen years the supermarket retail sector has experienced rapid market
consolidation, resultingh fewer large chains with many franchise establishmehs
competitive advantage for many stores lay in lower prices, larger floor size, multiple
departments, high profile marketing and emphasis on customer satisfaatsh. fruit
and vegetables have gained importance for consumers and as an aesthetic component of
shopping. Community outreach and education has become a marketing tool for large
groces. Although grocery retailers have consolidated, produce distributors are still
dispersed and diverse by product, pexislity and seasonal availabilitieigner city
areas are not easily served by large supermarket retailers and are being passed over as
national trends in healthier food availability become typical in less densely populated

suburbs and smaller cities and communities.

The confined spaces of high density urban areas require that large and small
grocers maximize product display and place é&aaphasis on aesthetics or shopping
ambiance. Large and small grocers maximize frontage with basic and critical demand
items which provide assurance of customer consumption rather than riskier or
experimental products which may result in profit loss. Immitgrgrocers are limited in
size for conveniences such multiple departments or large parking lots, and often service
lower income communities. The diversity of communities with a shopping area can
provide additional complexity in meeting customer demaRdsitive retalil strategies in

low income urban neighborhoods require more pytlicate cooperation in the form of
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business improvement districts dmadge building across diverse ethnic elements within
local proximity. Another strategy is sponsorshfgetail groups or voluntary chains

which create coordinated strategies across grocery outlets to service communities.
Expansion of large grocer franchises within the urban neighborhoods is desirable, but

principally businesses which promote healthy foptams rather than fast food.
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Chapter 3: Geographical analyse®f food environments
The objective of this chapter is to review research within the field of geography
and geographic information science particularly relevant to this resgigsshtation The
previous chapter reviewed a range of academic fields including nutrition, family and
community healthmarketing andood retail strategies. Many fields overlap and
influence the concept of the local food environmétigh prevalence ofleesity and
related chronic diseaselroughout the United States has spuinéerest in grasping

what is meant by the local food enviroant.

Three geographic concepts require definition, the functional region of a
supermarket, accessibility, and a nutritionally undiersd areaRegions and accessibility
are two research concepts in geography which have been expiteadively
Nutritionally underserved aterm | suggest whicimaybe appropriate foareasor
sections of communitieghich are not well served with & nutritional foods for home
consumptionlf nutritionally underservedreascan be defined this signifiekat local
food environments may be a contributing factointtwease irchronic disease and food

insecurity.

Geographic informationcgence(GISdence)has emerged as a research field in
the era of digital technology from the field of geography and spatial analysis. Spatial and
location analyses are traditional research appesaeithin geography which emphasize
the role of distance, separatiordaspatial variation isite selection for a facility or
application. GScienceemploys a range @mergingdigital tools and techniques to
engage in measuremeantd placement ispace The tools of GIScience include

conceptual and physical modeling of spltelationships, data representation,
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visualization of point and area daspatial interaction modelingnd data capture.
GlScience incorporatasteractive analysis using a range of exploratory or querying
approaches to consider conceptualizationsagmdications of regions and accessibility,
age old tools of geographic researGeographic Information Systems (GIS) and related
geospatial technologies are employedbentify best sitesvith greater precisioand less
uncertaintyand to maximize theumber of views in which data may be preseniéus

dissertation presents exploratory data views.

GlScience engages exploratory spatial data anaysendng beyond physical
site delimitation to encompass study of ldisinctboundaries of individuadecisions
and behaviorsThis is the realm of cognition of geographic information (Mont2065.
| define neighborhood regions of availability and acc&hke.type of snall area analysis
presented in this dissertatimaresearch tact whichtilizesthe power ofGIS and

statisticaltools to provide new insight to local community issues (Whitman et al. 2004).

A. Regions

Regionsare vast fields of study within geography and many interpretations and
methods of defining regions are availabaggett (2001placesregionalanalysis along
with spatial analysis and ecological analysigteprimary research approaeswithin
the field of modern geographiRegionalization is a tool for categorization of spatial data
into similar sets based on common charadiesisRegions are generalizations for
simplifying presentation of spatidhta cartographically, as in the case of economic
regions, agricultural regions or political regioRegional boundaries are subject to

interpretation
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Regional analysis often lesdodemarcation of discrete bounda@cross a
transitionalgeographic areaDelimited regions are referred to by other terms, including
coverages, ranges, catchments, or service areas as in the cases of Murray (2005) and
Shortt et al. (2005). Serviceems may be regular or irregulagntiguousor non
contiguous Service area or coverage definition is often heuristic modgtiregation of
approximate models for optimization of a specific problenthis research define
functionalor nodalregiors. Functional regions areased upon interaction between a core
or central location usually providing a service, and the surrounding area or hinterland
which provdes a reciprocating service. An example of a functional regiostma as
the centroid or nde and the surrounding neighborhoods which comprise the market area.
Haggett (2001) describes nodal regicass havingooundaries which fade gradually
rather than be sharply defined. Gradual fading or fuzziness of regional boundaries creates
areas of maiigal serviceor areas of transition between adjacent nodds.u z zi ne s s 0
refers to ambiguity in definition and many geographic studies refer to homnydaries,
fuzzy logicor fuzzy landscape analysis Gl®alins and Metternich2006 Mcintosh and
Yuan 2M5). Fuzziness is also characteristic of the edges of functional regions including
service areadn this research study fuzziness between service areas, creates areas of

marginal or poor accessibility to groceries for some neighborhoods.

Most spatial boudary an#ysis occurs within physical geography in terms of
vegetation or ecological phenomena (Webster and Maestra 2004; Mclintire 2004; Kent et
al. 2006).The range of methods to determine the boundary or practical extdre
hinterlandincludesfloating catchmenta nd gr avity models. The te

come to denote the process of barrier analysis or edge detection (Lu and Carlin 2005).
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Murray (2005) explores analysis of transitional areas with set theory. Murray (2005)
refers to this regional denitation as the set covering problem (SCP). SCP is not
particular to geographic study or spatial studies but eraafiain set theory in

mathematics.

In human geographgegionalexamples ncl udeofnhob$seareao dem
(Vander Merwe and von éldt 2005 andpolitical redistricting in the United States
following the decennial census (Winburn 2008; Byerly and Carbo 2806yit et al.

(2005) study the problem of methods of defining general practitioner catchment areas.
Anotherapplication in helgh studies is the regionalization and boundary delimitation of
health service areas or emergency response areas. An example of the process to define
health regions based on need is the procedure to identify and define medically
underserved areas (MUAS)tine United States. The concept of the medically

underserved area arose from the need to prioritize areas of health care disadvantage
during the 1970s (Ricketts et al. 2007). MUAs, medically underserved populations
(MUPs), and Health Professional Shortdgeas (HPSA) have been defined and linked

to many federal health and welfare support programs.

Murray (2005) accentuates the usefulness of GIS for modeling service coverage,
partial service coverage and service overlap between providers. Murray refessa®
the setcovering problem where a minimal number of servers are designed to service a
coverage area. This application is frequently employed for public services such as

emergency response and in private business to maximize operating efficiency.

Region building methods include usedsfinedgeo-political boundaries as well.

In human geographyegionalboundaries are often attributed to readily available
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administrative units such as states or counties. Although convenient for presentation,
administative units are often not as informative as more precisely calculated regional
boundariesThis method of utilizing previously established spatial units is referred to as
the containment metho@he containment method is limited in the generation of redio
boundaries using political boundaries or previously defined spatiadvhich are not
idealfor volatile or flexibleboundaries uskfor provisionof services, shopping or

entertainmentSupermarket ervice areas are examples of functional or nodgbres.

Regions generalezand simplifydata presentatio he limitation to data
regionalization is thgparticular data is marginalized. The benefit of examining
disaggregated data is the level of detail which can be gleaned from each datum within a
study. Regionalization requires disaggregate data be merged with proximate data to form
areas of common value, indicating that individual cases may be overlooked in favor of
the majority cases. Aggregated data such as presented in regions tends to override
individual cases for presentation of more dominant characteristics. This is referred to as
ecological fallacy whereby each datum is merged to a conwadoerather than
representing its true value. The modifiable areal unit problem introduced by Openshaw
andTaylor (1981) is another limitation of regionalization or aggregation of data. There is
no single correct unit or area of aggregation for all daéia may be aggregatadd

assessethanifold ways at varying units of geographic detail.

B. Accessibility
Relaked to service area coverage is a second conegpiring operalization

accessibility. Acessibility can be calculated through various measurenoé¢pisysical

distance ocosts in terms of time or convenienéecess to hedit care has been a widely
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studed topic. Mobley et al(2006) examine preventable hospitalizations as a means to
study access to primary care for seni@sck-Hye, Goerge and Mullner (2006) suggest a
two step implementation of the gravity model examining both service providers and
cugomers. The gravity model is a geographic tool for measuring accessibility.
Guagliardo et al. (2007) studied accessibility to neighborhood pharnascessthma

medicationusing a series of maximum times

Churchand Marstor{2003) provide a review of meass of accessibility. They
summarize théContainer Methodwhich a measurement of gross accessibility within a
given area as the simplest form of access. Church and M&2§108)differentiate
between gross and relative accessibilityhe probabilistianodel interjects customer
selection as an intervening opportunity into the pool of optioselection of a service
provider, as when shoppers determine their destination through trip chaining for multiple
activities.Marston andGolledge (20@) discusdor el at i ve accessi bil
mobility among individualsvithin the samegeographic spacMarston and>olledge
(203) engage this concept for individuals visually impaired and Church and Marston
(2003)provide a second example for individuedtying on wheelchairs across a college
campus compared to ambulatory individuals. The relative access for an individual using a
wheelchair is 5.25 times greater than an ambulatory person leaving an adjacent office on
a short trip to a food cart outsidéailding. They measured the relative access in time
spent to reach the food cart, 40 seconds for an ambulatory person and 3 minutes and 30
seconds for the person relying on a wheelchair. Whereas gross access is simplistic,

relative access relates the difinces in user groups. Relative access can be used to

t

y
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determine what barriers exist for various user groups, such as shoppers relying on foot or

public transportation.

Spatial accessibility research in urban neighborhoods includes studies of location
of food stores in low income compared to higher income neighbortidtmdtand et al.
20029) in Detroit (Schut et al. 2008, Los AngelegBlair-Lewis et al.2005) and New
York (Moore and Diez Roux 2006). Many spatial analytical studies revolve around the
phystcal distance consumers need to travel to grocery stOtlesr studies emphasize
travel time to stores as a measure of accessibility. One commonly referenced model is the
Huff Model (Wang 20060kabe Shiode and OkunulZ006 Haines,Simon and Alexis
1972) The Huff model incorporates the size of the retail location, distance or travel time
to the retail center, number of available retail centers and probability of a consumer
traveling to a given store. The Huff model also specifies a discrimination p&ramet
Desarbcet al.(2002) refers to the discrimination parameter as attractiveness for
individuals who use particular retail brands in some applications of gravity models.
Previous work has focused on the drawing power and size of merchandise offering, but
no importance attached to advertising tactics. Haines @t%2) examine the travel
distance to grocery stores according to demographic and socioeconomic variables and
utilize the Huff Model as an approach to analyze retail attractiveness of alsteye.
concluded that there is no difference in the size of the geographic market area for food
among central city neighborhoods, and low income residents had a market area of similar
size to other economic grosipAnother comment Haines et @972) includeare that
zoning laws are not enforced strictly in low income areas leading to establishment of

small food stores which open to serve local consumer needs for grocery products. Some
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inner city neighborhoods are significantly far distances from large saplests with
larger stock supply which increases the attractiveness of store to consumers and allows

customers to meet more needs at a single location.

Wang (2006:57) considegsavity modelsandin particular,the Huff Model as
methods for assessing geapghic accessibility. Wang approaches accessibility by
defining trade areas based on distance cal
central location is either a customer or a store. Gravity models incorporate distance and
store attractiveness. Giat y t o a store is calculated usi
consumers and distance is friction when approaching a store. The Huff Model introduces
the concept offiperceived utility of a store for a consumer among alternatives, which is
weighted, creidng a value for store attractiveness, with distance calculated as a friction
coefficient (Wang 2006:59). Consumers in local areas have multiple choices for grocery
products and the Huff Model allows probability of selection of various alternatives rather
than requiring a decision based on distandéozaking poin between stores. Nakanishi
(1974) describe a multiplicative competitive interaction model (MCI) which incorporates
additional factors beyond distance and attractiveness such as image oroother s
charateristics. Okabe, Shiodad Okunuki (200pdescribe a computational method for
estimation of retail demand on a street network. Rather than shortegshpgtpply the
Huff model to customer and store locations along a network, such asstneetks
utilized by consumers, pedestrians and drivers. Street and store demand estimation for

consumers can be determined applying the Huff model on a street network.

Parker and Campbell (1998) consider accessibility to physicians and medical

servicesThey apply GIS and spatial analysis to examine equality of access to primary



52

medical care, attempting to assess patterns of utilization of health services including
primary medical care and emergency providers examining factors including distance, age,
sexand income of users. In addition to physical distance, calculated through networks
and straight line distance, Parker and Campbell (1998) use travel time to services as a
measure of accessibilitgnd usérhiessen polygons to determine the closest service
provider. They examine the effect of distance on utilization of services, and examine
home and automobile ownership of residents in several neighborhoods and apply an

index to measure s@-economic disparity

C. Healthy Food Markets
Related to the idea @iccessibility is the concept of a healthy choice grocery

store. Among many retail establishments how is a consumer to identify a healthy market
among alternativesSufficient amounts of food are a basic necessity of life and varieties
of food choices arergessential component of quality of life everywheaeighborhood

with quality living conditions includsa source of foodThe presence of a store or source

of healthy foods raises neighborho@sidential value (Proscio 2006), although defining

a qualiy source and a healthy market remains an ambiguous task. Supermarkets and fresh
grocers with large selections of fresh produce, fresh meats, poultry and seafood clearly
provide healthful food choices. Neighborhoods with one or more'sgpkets with

prodwce, dairy and meatepartments are quite cleadgdrichly supplied with healthy
choices. Less clear are the healthy choice value of sreal@rmarkets, smairocers

and convenience storeSmaller grocers often provideaple groceries including bread

milk, fruit, vegetableseggs, rice, beans, and medist the selection of staple groceries

are overshadowed by less healthy and less basic needs such as cigarettes, lottery tickets,
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candy,snackssodas and sweetsipke et al (2007) found that in LoAngeles
neighborhoods of 62 small grocers only 18 percent sold fruits and vegetables. Mari
Gallagher Consulting identifies convenience stores whieghasize healthy food
choices in favor of less basic, high turnover items such as beer, liquor aodotoba
products as 6fringed stores. Thus wurban
supermarkets with a multitude of healthy choice items to fringe establishments which
may or may not stock canned foo#fsanco et al(2008) developed a healthy food
avalability index (HFAI) derived from a scale developed ®Bilanz et al.(2005), the
Nutrition Evironment Measures Survey in Stores (NEB)S Both the HFAI and NEMS

S assess differentiavailability, quality and price of healthy food itemsross urban
neighborhoodsBoth studies include fresh fruits and vegetables, milk, ground beef,
frozen dinners and bread. Only HFAI took into account shelf space as a factor in

measuring availability.

D. Nutri tionally UnderservedAreas

Rather than identify food deserts, am@ appropriate study may be to identify
nutritionally underserved neighborhoods or populations. In the past the federal
government has tried to identify medically underserved areas and population. A similar
initiative may be to identify those populatiomghout sufficient access to basics of
healthy living, such as food or shelter. As discussed in previous sections access to a
resource is not simply a matter of distance but also of mobility and Aestddy by
Laraia et al(2004) examines the proximitgf supermarkets as a health concern for
pregnant women. Laraia et €2004) create an index to rate the qualitydiét among

pregnant women and statet women living more than 4 miles from supermarkets had a

ne
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much higher odds ratio of a lomwdex vale and low quality dietGlanz et al(2005)

describe healthy nutrition environments and provide an overview for possible measures
for nutrition environmentsThey refer to schoolas a source of food for childresmd the
positive influence ofruit and vegetable availability at schadlow income

neighborhoods have higher prevalence of fast foochdomer presence of supermarkets
Glanz et al(2005) also refer to trends in eating away from home and the adverse effects
of poor quality groceries in low @@me neighborhoods. Low quality groceries encourage
eating out with larger portions and higher. fatanz et al(2005)identify four types of
nutrition environments and two paths of influence. Environmental influences include
whi ch i mpact ritionala¢dhoices areomrhudityfactons,tconsumer factors,

organizational factorandinformatioral factors.

During the 1990s, detractors recommended more scientific methods of defining
MUAs. A primary criterion of MUA designation is the population to pitemer ratio,
although the precise ratio remains a point of contention. 4000:1 was set initially, but
revised to 3500:1, 3000:1 and 1500:1. Office based primary care visits are used as a
metric, but some areas hadepressed values. The lower valuesiaterpreted as a lower
level of service to the local population or indicative of restrictive conditions on demands
for physicians. The proposed new formula for MUA designation integrates opposing
factors such as the number of reduced visits caused bysdme®rs but also the
number of increased visiteused by delayed health céiRicketts et al. 20075 patial
anal ysis, geographyés contribution to anal
be regionalized. Regional boundaries are open ¢éogretation. Whereas definitive

boundaries are convenient for analysis transitional boundaries may be more
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representative of actual geographAgcess is based on distance but access is relative for
various populations within an area. In this situation sdistances may still present

barriers to access to healthy foods. Gravity models area tool employed by geographers to
examine accessibility including not only distance but also attractiveness of a place. A
nutritionally underserved area is a term | introd to describe a local area without any
source of fresh fruit or vegetables within a short travel distance. Availability of fresh
produce to all communities is difficult to ensure and should not be treated as a guaranteed
condition of urban living. Fresproduce is swiftly perishable and this characteristic along
with decrepit infrastructure and poor economic conditions may lead to local areas of

deprivation.
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Chapter 4. Methodology

The research design and method of analysis for each hypothesis sddiet#ilis
chapter Philadelphia with its documented shortage of grocery stores (FoodZDa&t
is the sudy areaof this research. The research process includes data collection and data
processing task3.he key software tools utilized are ArcG3SL and 9.2 Office
Pathfinder2.9 and 3.andPASW 17.0 and Geoda 9.&nitially a restaurant inspection
fle PDF) was downl oaded from the City of Philad
locations obtained from this PDF file were geocoded to creategajghic data file.
Following geocoding, a field survey was conducted within the study area. Demographic
data was compiled from the U.S. Census Web Site and additional health data was
obtained from the Philadelphia Health Management Corpora@bivIC), anon-profit
organization conducting health research in the Philadelphia MetropolitanBegand
geocoding, data processing incluseswork analysisgreating summary tables, service
areaand overlay analysig\rcGIS Network Analysis usedo create two etworks for
analysis The first network i@ street network using all streets within the study.arbe
second network ia public transit network using rail lines, subway]layp lines and
streets which are public transit routes throughout the study Btedelbuilder in ArcGIS

was used to automate a process which created probability tables for each supermarket

The research process is an ecological analysis. Data is compiled and examined at
several geographies. Census block groups and census tesasgact spatial units
used to provide population counts across the study @ezsus tracts are comprised
typically of multiple census block grougSupermarket service areas and gap areas are

created usingervice areanalysisWhenservice areaarecreated around supermarkets
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and grocer sites, thdioundaries do not adhere to census tract or census block group
boundaries, but dissect asdearthese enumeration unitis spite of boundaries not
strictly adheringto census units, census units aredusecalculate populations falling
within service areas and gap areHse centroicbf each census unit is used to assign
census unit to service areas or gap aflé#lse centroid is located within the bounds of
the supermarket service ayéfaen theentire census block group is categorized as well
serviced Of the 285 census block groups within the study area, the cessas block
group areas .05 sgiaremiles but the median is .026wsgremiles. Three census block
groups in Grays Ferry are extremédrge but with low populationshich skew the

mean Theseaange in area from 1.18, 1.05 and 0.73 square midsaccount for 2.96 sq
miles QO percentof the study areal he population within these census block groups is
707 persons. The decision waade to allow include these areas in the research study
because these populations are very likely to fall within the gap areas for supermarket
accessibility and although low in number are the specific population that this study

attempts to identify.

Wherea& census block groups are the basic enumeration unit within the study,
urban residents dondét identify with census
urban areas identify with neighborhoods or sections of cities charadtesifeatures
such as p#s, mainstreets, ethnic or historical places of social significari®eéen
neighborhood boundaries are difficult to delimit as is demonstrated by the Health
Department neighborhoods Philadelphia which numbe5 compared to the
Philadelphia Planning Comission neighborhoods numbering 68. Neighborhoods offer

more consequence to individual residents and to planning authorities than do census
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units, thus neighborhoods remain a tool for urban area planning and analysis. In this
study the final discussion stipermarket service areas and gaps areas, served and
underserved populations is aggregated and discussed at the neighborhaadlelerlto

concernthe communities

A. Philadelphia Neighborhoods
The initial step was determining a study area represents#tiveny urban

neighborhoodsPhiladelphia is a high density and langetropolitan city with 1.%illion
people with a diverse demographic mike city is a core of the Philadelpzamden
Wilmington, PA-NJ-DE-MD Metropolitan Statistical Arewith an estimated population
of 5,822,368eople in 2.2 million householdslS Censu2007). Philadelphia is also
historical,established in 168ty William Penn(Dunn and Dunn 1982 he
neighborhoods within this research study were outlying townships atrtiga#itd were
incorporated aPhiladelphia County in 1854’ he communities includeSouthwark,
Moyanmensing, Kingsessinglockley and Pagsink. Southwark was the oldest
settlement extending westward and southward from South Street and the Delaware River.
The aea was characterized byeafaring population and industwyith machine shops
and iron works along the Delaware waterfrertending southwartb theUS Navy Yard

(Thayer 1982:75).

Philadelphia experienced steady growth increasing to 400,000 resigelri@S@
and over 2 million residents by 1950. Since 1950 Philadelphia has experienced
population lossmainly through exodus of white populations to suburban areas. Older

areassuch as South Philadelphia, experienced population losses of 15 to 3Q percen
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(Wolf 1982708). Nonwhite populations compensated witlgh population growth but

the net change was a loss of population.

As Philadelphia and many U.S. industrial cities experienced economic decline,
Philadelphia embraced small enterprise. The recessfiofew large employers within
the city. Suburban population growth led to retail growth in suburban areas. In response
to decline in retail dominance of central Philadelphia smaller neighborhood entrepreneurs
undertook ventures to meet local needs anthtiaua retail quality. Gentrification took
effect in some neighborhoods, but the forced relocation of neighborhood residents was
contentiousPhiladelphia has continued to experience population and economic decline
and racial tension into the 2Century.Figure 4.1 and 4.2 demonstrate characteristics of
Philadelphia by census tract using US Census data from 2000. Figaprekénts the
proportion of African Americanacross Philadelphia and Figure 4.1b presents median
income using 1999 household defaure 4.2a presents the proportion of adult workers
using public transit to travel to work. Figure 4.2b is the population density distribution

throughout the city.
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Figure 4.2 Philadelphia by censusracts
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The south and southwest sections of the city were selected as the studarea.
neighborhoodseleced as the study area a@ntiguous anthave arelatively separated
geography. The study area has natwlerboundaries on three sides. The Delaware
River bounds the citgnd study arean the south, southeast and east. Tinicum Marsh and
the John Heinz National Wildlife Refuge at Tiniclomundthe study area on the
southwest, and Mill Creek and Cobbs Creek form the western boundary separating
Philadelpha from Delaware County, Pennsylvaniéill Creek flows southward to empty
into the Tinicum Marsh. The John Heinz Wildlife Refuge was established in 1972
encompassing 200 acres of freshwater tidal marsh area which overlaps the boundaries of

Philadelphia andelaware Counties (US Fish and Wildlife 2009).

Only the northern boundary of the study area is adjacent to the communities of
center city Philadelphia and west Philadelphia. South Street is the northern boundary of
the study area in South Philadelphied 8altimore Pike is the boundary between
Southwest and West Philadelphldne study area is 15.05 square miles of high density
residential and commercial land with a resident population of 231,249 per&oss.
study area includes 57 populated censusdraad terunpopulateadtensus tracts. The
census tractsomprisePhiladelphia Planning Commission Planning Analysis Sections
(B) South Philadelphia, and (C) Southwest Philadelphia. The neighborhoatkfines
by the Philadelphia Department of Public HeaMuch of the area designated to these
neighborhoods is industrial or nwasidential and is not included in the study. This

transect of neighirhoods also demonstratgh population density andhixed
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proportiors of white and AfricarAmerican residentghe two largest racial groups
represented in Philadelphia. Talld displays demographic comparisons and Figle
displaysthe study area cartographicallyhe neighborhoods display a relatively similar
annual median income ranging from a low $22,B0&rays FerryPassyunk to a high of
$36,687in PennsporQueen Village, a neighborhood gentrified in the 1970s (Wolf
1982).Each neighborhood has a high percentage of households without vehicles, which
emphasizes the role of public transit for mobilityie Southeastern Pennsylvania Transit
Authority (SEPTA) operates a comprehensive public transit system including buses,
trolleys, subway and regional rail which has serviced the study area and the Philadelphia
Metropolitan Area since 1968 (Wolf 1982: 71Bemographic dtapresented in Table
4.1,was retrieved from US Census Bureau Web site using the Data Download Center for

the census block groups in Philadelphia.

Table 4.1 Philadelphia Neighborhoods and Study Characteristics

Neighborhood Area Pop density  Proportion Proportion HH
(sq  (persons/sq Households African income
miles) mile) without a American
vehicle

EastwickElmwood 2.39 18137.86 0.32 0.53 29,163
Grays Ferry 4.75 14176.31 0.51 0.57 22,394
Passyunk
Paschall 2.54 23396.20 0.48 0.85 24,842
Kingsessing
PennsporQueen 0.72 28109.43 0.42 0.24 36,687
Village
SchuykillPoint 1.19 27391.09 0.61 0.84 23,230
Breeze
SnyderWhitman 0.83 37635.02 0.39 0.13 28,281
South BroaeGirard 1.28 33307.38 0.37 0.16 32,885
SouthwarkBella 0.84 34715.42 0.47 0.20 26,512
Vista

US Census Data 2000
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The neighborhoods comprise a transect running east to west across the southern
edge of Philadelphis&ix neighborhoods comprise South Philadelphia including
PennsporQueen Village, SouthwasBella Vista, SnydeVhitman, South Broadbirard
Estates, Schukill-Point Breeza n d Gr a {PdéssyunkTéese ngighborhoods are
largely compact in shapend predominantly residential areas interspersed with
commercial streets such as Broad Street, Washington Avenue arah@vegnue.
PennsporQu een Vi | | algeey apmxaptidhsvithyrrégular shapes
PennsporQueen Village igshe smallest neighborhood in size bug¢lsngated and
narrow in two branches, one extending westward along South Street from the Delaware
Riverand a second arm extending southward al c
a sprawling neighborhoodlith interspersed residential, commercial and industrial tracts.
Gr ay 6 s F er rlandottie eastera bankmfsthte Sclkilf River. Becawse of the
presence of | ar ge Iyhaditheldrgest land aréhe lonest s Gr ay 0 s
population at 16,281 residents (7.0 percent) and the lowest population density (14,176

persons per square milef) all neighborhoods.

PennsporQueen Villages adjacent tthe southside afenter city Philadelphia
Penngort-Queen Village is home to 19,84dsidentg8.6 percent of the study
population)andhas the highest median income in the study area at $3&G68thwark
Bella Vista is a compact, mixedsilential and commercial neighborhood to the south
and west of Pennspe@Queen Villagewith a median income of $26,512 and holding 12.3
percent of the study populatioBouthwarkBellaVi st a i s home to Phil a
Market an open market, runnisgveral blocks down"8Street, which provides fresh

fruit, vegetable and meat products to the entire urban comm@uaityykill is the
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neighborhood which extends west along South Street where PerQssem Village

ends to the Schuykill RiverSchuykillis a predominantly AfricanAmerican

neighborhood housing 12.2 percent of the study population with median income of
$23,230.SnyderWhitman is south of Pennspea@ueen Village and Southwaiella

Vista and is close to the Delaware River but separategVsral unpopulated census

tracts which house commercial areas including several shopping centers with large chain
grocersSnyderWhitman has 24,665 residents (10.7 percent) with a median income of
$28,281. South BroadGirard Estates is south of Southdella Vista and Schuykill
neighborhoods, bounded on the south-and we
Whitman on the easBouth BroaeGirard Estatebas the second highest median income

at $32,885 and the second higher number of residents 4538,@.5 percent).

Two large neighborhoods comprise Southwest Philadelphia, EasBNiokood
and Paschakingsessing These neighborhoods contailhthe land area of Philadelphia
bet ween the Schuykil/l River on tstemm east an
bounday of Philadelphia, separatirighiladelphia from Delaware County, Pennsylvania.
PaschalKingsessing is bounded on the north by Baltimore Avenue which separates
southwest Philadelpa from west PhiladelphiaPaschatKingsessing has the largest
neighborhood population with 47,258 residents (20.4 percent) and a median income of
$24,842. PaschaKingsessing is a prdominantly AfricanAmerican neighborhood (85

percent).
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Figure 4.3 Study area and eighborhoods
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EastwickElImwood has 28,461 riegents and a median income of $29,163.
EastwickElmwood is separated from Paschgihgsessing on its west by a regional rail
line which forms a physical barrier between the neighborhoods. Eadflviokood is
large in land areé2.39 square miles)but thesoutherrsegmenbf the neighborhood fal
within the John Heinz National Wildlife Refuge at Tinicum which forms a marshy land

preserve and a natural boundary to the residential community.

B. Philadelphia Health Management Corporation
The data used to studypesity has been collected by tPleiladelpha Health

Management Corporation (PHMC) and compiled in@eenmunity HealttDatabase
2006 PHMC conducts a community survey of five counties in Southeastern
Pennsylvania biannually including 13000 respondeiitts approximately 800

respondents from Philaddij@ including both children and adults.

Surveys were conducted using telephone random digit dialing to identify
households andcandom last birthday for individuaigithin households. The survey had a
24 perentnonresponse rateith household data aggregatedctemsus tractThe survey
includes over six hundred variables and includgght/weight, BMI,servings of fruits

andvegetablesneighborhood grocery choices and demographic information.

In Table 4.2data collected by the Philadelphia Health Management Corporation
in 2000, is presented indicating obesity levels per neighborhood and the citywide
averageThe PHMC survey item of most valte this researcls the level of healthy
food (fruit and vegetdb) intake by household and individual within each census tract.
This will be correlated with accessibility to healthy food determined by average shelf

space of healthy foods.
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Table 4.2: Philadelphianeighborhoods and projected obesegpulation 2006

Neighborhood %Adults Obese | Females (%) Males (%)
(Age 18+)
EastwickElmwood 34.8 29.0 43.8
Paschall Kingsessing 27.6 39.1 5.7
Grays FerryPassyunk 24.8 27.9 22.4
SnyderWhitman 31.2 23.9 36.9
SchuykillPt Breeze 25.9 35.2 15.9
South BroaeGirard 28.9 293 28.4
SouthwarkBella Vista. 21.5 12.3 28.1
PennsporQueen Village 17.0 16.9 17.4
Philadelphia 27.9 30.4 24.8

2006 PHMC Household Health Survey

C. Food Site Data

To study availability of fresh fruits and vegetables in Philadelphia neighborhoods,
a database compiled by t@dfice of Food Protectiorivision of Environmental Health
Services of the Philadelphia Department of Public Health is geocoded and mapped
(2006). This restaurant inspection database was publishizgean June 2006, and
includes data from January 1, 2004 through May 30, 2006. All sites in this database were
processed and geocoded using an ArcGIS 9.1 address |gdatata within theOffice
of Food Protectiowlatabase file for this research were drawn from the retail food
category of the restaurant inspection databéke Office of Food Protectioretail food
subcategories are listed asstaurant eat-in, restaurant private club; preparedood
take-out; grocerymarket;supermarketgaterer;caterercommissarycommuniy service;
generl conveniencehotel/notel; generalpublic establishmentcurb marketmobile food
vendor;and vending rachine From this list onlygrocerymarket,supermarketgeneral

conveniencecurb markeandmobile food vendor were compiled for fidlresearch. After
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beginning field work the categopyeparedoodtakeout was also added to the data

layer. Although prepared food takeut consists predominantly of fast food, Chinese

carryout and pizza shops, it also includes delicatessens. Delicest@ssgide a

combination of prepared sandwiches and groceries, many stocking small fresh vegetable

displays andimilar in characteristics to small groceirsorder to completely identify

fresh fruit and vegetable options, the prepared fooddoakeategry was includedThe

descriptions of the Office of Food Protection, Reffaibd subcategories used in this

study are described in Table 4.3.

Table 4.3: Philadelphia Department of Public Health Office of Food Protection
retail food subcategories and desgptions

Retail Food Count Description Examples
Subcategory | Surveyed
20 Establishment, >5000 square feet, | SuperFresh, Acme
Supermarket that principally offers for sale food
products to individuals for direct
consumption or preparation.
362 Establishment, < than 5000 square| Multi-service facilities such as
Grocery feet, that principally offer for sale | WAWA, 7-eleven, grocery, deli
Market food products to individuals for variety, or other types of stores
direct consumption or preparation. | markets.
Geneal 226 Establishments that are not K-mart, WatMart, Pharmacy
Convenience specifically oriented to foods sales | outlets, gasline sales kiosks,
(may be < or > that offer a variety of food products, gift shops, video stores, dollar
5000 square prepared or prepackaged, along wil stores
feet) other merchandise items.
59 Establishment, that is nen Establibment, that is non
Mobile Food permanent, that handles food. permanent, that handles food.
Vendor Delivery vehicles, operated by Delivery vehicles, operated by
wholesalers or processors for wholesalers or processors for
delivery of ordered products, are | delivery of ordered products, at
exempt. exempt.
Curb Market 23 Streetside market tables Mainly found in the Italian
Market
Prepared Food| 94 Establishment that principally offerg Fast food, without seating for

TakeOut

for sale prepared foods for
consumption off premise.

eatin service, malls stores,
steak, hoagie, and pizza shops
Chinese food takeuts.
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D. Field Data Collection

Using the sites geoded from the Office of Food Protection as base data, a
research team of Cheyney University studentsthisdresearcherisited all grocery sites
in the neighborhood study area. The survey had two objectives. The first objective was to
collect data on sque footage of stores providing groceries to the community and to
estimate the square footage of shelf space designated to fresh fruits and vegetables. The
second objective was to document items identified in the market basket. Market baskets
can be usefuo assess population economically vulnerable to food insecurity (Williams,
James and Kwan 2004, Nutrition Dietetics 61:4-208, The lllawarra Healthy Food

Price Index, pricing index trends 26@R03).

In this study I utilize a similar tool with a seldist of healthy and typical food
choices. The suggested market basket items include a list of regularly purchased
shopping items which are readily available in many small grocers as well as larger
supermarkets. The items represent a typical item with lthigezgption of the same type to
check availability. The items are selected based on the likelihood of being found and not
impacted by expiration dates or short shelf life. Two exceptions are bread and milk where
expiration date may impact cost. The iterdbere to the Dietary Guidelines for
Americans 2005 as recommended by the U.S. Department of Agriculture and the NIH
Dietary Approaches to Stop Hypertension (DASH) eating plan. The food groups
encouraged for a healthy diet include fiseh fruits and vegbles, wholegrain
products, fatfree or lowfat milk products and low sodium foods. Healthy or
recommended fats include fish, nuts and vegetable oils. The market basket of items
below represents a food item typically purchased by American consumeossdor f

preparation and a healthier choice based on the DASH recommendations. The
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Pennsylvania Women Infant and Children Food and Nutrition Program (WIC) lists high

fiber items as desirable, including dried beans, tuna and whole grain products.

Table 4.4: Market basket

Typical Grocery Choice Healthy Choice
white/enriched rice whole-grain/brown rice
Y gallon whole milk Y gallon low fat milk
Canned tuna in oll Canned tuna in water
Butter/Margarine Low fat spread
Beanscanned Beansdried
Salt, iodized Salt sibstitute
Mayonnaise Low fat mayonnaise
Sugar Low fat sugar substitute

The purposén collecting data on a select group of markeins is to document
the typicalproducts available in supermarkets and corner stores and the availability of
healthy foodoptions for residents of various neighborhoods. Corner stores typically
designate minimal floor space to refrigerated items and thus most items are packaged and
have longer shelf lives. The items above represent market items with a high likelihood of
being available in many corner stores across neighborhoods. In addition to these market
items thefield surveys identiéd if the following products are available in the grocery
store: fresh fruits, fresh vegetables, prepared and unprepared meats afithgiivarket
basket items are utilized minimally in this study but will provide a base for future healthy

choice studies.

In this study healthy food shelf space is compared across neighborhoods as an

indicator of healthy food availability. In an earlier piktudy using GPS for data
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collection, and GIS technology for analysis on grocery food sites within a low income

and largely AfricarAmerican neighborhood in Philadelphia, the average shelf space for
healthy foods, including produce, milk and juice, israppnately 2.2 percent of total

grocery floor space. The Progressive Grocer reported that the average percentage space
in supermarketdesignated to fresh produce increased to 12.6 percent in 2006, up from

11.9 percent in 20085hanil andMajor 2006).

Thetotal enumeration of the study area food enabled a detailed characterization of
healthy food stores. Field data collection of healthy food stores in the Philadelphia
neighborhoods consisted of a walking and driving survey checking each point geocoded
from the Office of Food Protection database listed as a grocery market, general
convenience store, supermarket, mobile food vendor, curb market and restaurant
primarily as prepared food and takeout. This totals 837 sites within the study area. Of the
837 sites 784 were visited and surveyed. Fifty three sites were eliminated prior to the
field survey based on the name of the establishment which indicated that the store was
not a site which typically provides groceries, but were either specialty shops or another
type of business. The survey took place between November 2006 and March 2007. The
geocoded point data was uploaded to a Trimble Geoexplorer XH GPS unit. A data
dictionary was developed for the survey using Office Pathfinder which was uploaded to
the Geoeplorer XH GPS. As each site was approached in the field a data screen was
raised on the GPS unit and the GPS was used to identify the correct location. Surveyors
verified the name and address of the establishment directly into the unit and entered the
estdlishment to estimate total floor size, fresh fruit and vegetable shelf space and the

presence of items on the market basket. Surveyors also made note of parking facilities
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and whether public assistance program flyers were posted on the facility. Thgossirve
carried flyers identifying themselves as Cheyney University students collecting data for a
research study on healthy food choices in neighborhood stores. The measurement for
floor spacewas determined by standing in a corner of the store and usiagdhoéld laser

to approximate store dimensions. A similar technique is used to measure total fresh fruit
and vegetable space. In large supermarkets this figure is determeedsaisnate of the

floor space of produce sections. In small grocers the fregrahd vegetable shelf space

is designated by eye, approximating 2 square feet for each crate of fruit or vegetables

displayed across the floor.

Several difficulties encountered during the survey included erroneous positional
and attribute data. Someosts had gone out of business, changed names or moved or
were closed when the surveyors visited. Additionally in some stores the management was
not willing to have students record information in the store until an owner or manager
was present. This requademaking a second visit to the store when a manager was
present. Often if a manager was not present the employee would telephone the manager
directly and after informing the manager of the research objectives, we would record
information. Many of the storelerks in the city were Hispanic with English as a second
language. If language was a difficulty often the employee would telephone the manager
to have us speak directly to the owner or manager. In large stores we would go to the
customer service desk aimdorm the associates we were conducting a survey in the
store. The students carried a flyer in English and Spanish which explained the research

objective and provided contact information for myself.
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Of the 784 surveyed, 512 sites did not stock fresitsfar vegetables and the
remaining 272 did stock some fresh fruits or vegetables. In addition to fresh produce, 96

stores also stocked canned, dried or frozen fruits and vegetables.

E. Healthy Food Store Categories
The following categories were establisheddiscuss the types of food

establishments within the study area. Thealthy Food Stox@(C4) category includes

large supermarkets with produce sections offering a range of food choices and fresh fruit
and vegetable option€4 stores have atal floorspace greater than 5000 square feet.

The range is from 50085,000 square feet and includeslafe chain supermarkets

including Pathmark2), Acmg1), Whole Foodgl), Shop Rite(3) and Superfresh (2and
BJO6s Whol e.dghkelpercert sheiflspatie)produce ranges from 130 percent.

This category is the large supermarkdise survey determined that 19 supermarkets are
located throughout the study area which are designated in the table above as (C4) or
healthy food stores. Of the 19 supermarkdtkin the study area, three sites actually fall
outside the residential areas into adjacent unpopulated census tracts. In addition to the
large supermarkets in the study area, one supermarket located within the ¥ mile buffer of
the study area in centrahRadelphia was included to control for possible edge effects.
Edge effects refer to the possibility that residents within the study area, but living near an
edge of the study area are likely to shop at grocers outside the study area. Some
population within the study area is likely to be drawn to grocers outside the study area.
To account for this population | created and ¥ mile buffer along the northern boundary of
the study area which is adjacent to central Philadelphia and west Philadelphia. Any

supermakets or small grocers selling fresh fruits and vegetables within this buffer zone
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were included in the study as elements of the local food environResitdents of
PennsporQueen Vilage may also be drawn to the supermarket in central Philadelphia

a gocery resourcélithin the buffer area no small grocers were added to the study.

The group designated &smited healthy food choicg€3) includes 161 small
grocers of less than 5000 square feet but which stock all basic groceries and some healthy
food choice item and more space designated to fresh fruits and vegetables. This category
also includes seven markets withal floor size greater thard@0 square feet but small
percentages of floor space designated to fresh proBas& grocers (C2) included3
small grocers with total floor space typically less than 1000 square feet which include,
many items on the market basket list with minimal fresh fruits or vegetables (examples:
potatoes and onions, bananas on the counter, four square feet or lgss)cdtegory
were largely independent grocers and some local chains including Peralta, Cruz, Torres,
some variety stores, but also included four Sewlvens and a Sunoco MiMart. In
addition to fresh produce most of these stores carried milk produngirepared meat

products, dried or canned beans, sugar, salt.

Limited groceriegC1) is a categorthatincludes stores falling in the general
convenience category which sell socagned and long lifgrocery products, but is
primarily other householdems, examples include Dollar Magic, Rite Aid, CVS (96).
The C1 category includes a large number ofabain businesses which stock snacks,
beverages, cigarettes and products with high turndves.category is referred to as the

fifringed stores by MarGallagher during a study in Detroit neighborhoods.

The final category is local stores which may offer vending machines and snacks

as a secondary product but are without staple grocery proédNcgroceries
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designated(C0) arecategorized as general a@mience in the Office of Food Protection
Database, but this category included laundry mats with vending machines or
establishments which sell candy such Mar ko
stores are general convenience stores but ofamhitems. This category also includes

the fast food, Chinese takeout -Zakeputzaa s

F. Strategy to Address Hypothesis 1: Supermarket Service Areas
After food sites had been enumerated and categorized the first hypabesi

stated: In south and southwest Philadelphia some residential areas fall outside functional
regionsof large supermarkets; focuses on determining the functional region of the large
supermarkets in the study area. Regions, as discussed in chapteis@hjagtve or

fuzzy boundaries. To demonstrate this concept | create regional or service area
boundaries for supermarkets based on the highest probability of local grocery shoppers
selecting a particular shopping destination. In this study census blmggsyare used as

the spatial building block for each region. After creating high probability shopping
destinations for residents of each census block group, | implement a ten minute service
buffer around each large supermarket. By overlaying the servifas lith the

probability regions, census block groups which fall outside the service region are

illustrated.
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Table 45: Food site @ategories

Category Food Options Number of Stores
within study area

Healthy food Fresh produceyith floor sze at least 5000 19

store(C4) square feet

Limited healthy  Fresh produce available but floor size 161

food choice(C3) ranges from 1000 to 5000 square feet

Basic grocery Fresh produce available but total floor si: 93
(C2) is less than 1000 square feet

Limited groceries Some groceries available includingnmed, 96
(C1) dried or frozen fruits and vegetables

No groceriegC0O) General convenience stores for Fiood 416

household items

Figure 4.4: Food ste categories and ounts
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The likelihood of neighborhoopatronage of a supermarket is determined using
the Huff modela gravity model which takes into consideration the attractiveness of each
store.l employed the Huff Moddb determine which of thedlsupermarkets have the
highest probability as a shoppinggtination for each of 285 census block groUe
initial step is to create an origaestination matrix using a network analysis. One
supermarket falling within a ¥ mile buffer of the northern edge of the study area is also
includedto minimize edge e#icts Due to its proximity to the study area and its location
in central Philadelphia, this supermarket most likely draws shoppers from within the
study area so it is included. The origiastination(OD) matrix is between these 20
supermarkets and the 288nsus block group centroids which represent neighborhoods.
This creates 5700 routes between all origins and destinatizisgance of each
neighborhood from each supermarket and an attractiveness variable for each supermarket
produce a probability forasidents from each neighborhood shopping at each
supermarketBelow is the Huff Model which allows the probability of a shopper
selecting a particular stote be determined among multipdgtions In this cas€U)
represents the utilitgr gravity potental of a single supermarkas a proportionf all
possible selections. In thimse there are 20 possible shopping destinatioribe
residents of the study ard®) represents the probability of a shopper, residents of a
neighborhood represented byensus block group centroid, shopping at each particular

store.

p__ Ui
8 Zﬂlek



79

P; is the probability of an individual from a neighborhomdcensus tract selecting
a particular supermarkandU; Uy is theutility of a store j and lor the gravity kernel

(Wang 2008.

After creating the OD matrix, the distance of the route from origin to
neighborhood is attached to the origin as an attribute. The inverse of the distance is used
in the Huff Model to create a probability value for a resident of any neighborhood to shop
at each of the supermarkets in the study dfigaure 4.5 presents the extensiveness of the
Southeast Pennsylvania Transit Authority (SEPTA) public transit system throughout the
study areaFigure4.6 demonstrates the shortest track distance from eachsbimck
centroid to a supermarket in the study area. The OD matrix actually calculates distances
between all origins and all destinations within the study anethe appendix, Tables Al,
A2, A3 are complete copies of probabilities for shoppers from eawsus block group to

shop at each supermarket.

A variation of the Huff Model presented below incorporates an attractiveness
value (S) for each supermarket within the study area in addition to distance. | use three
measures of attractiveness and prodtoeet maps of high probability that residents of
each census block will shop at a particular store. Initially probability is calculated using
simple proximity of a neighborhood to a store based on network distance. Secondly,

probability is determined withraeattractiveness variable (S).



Figure 4.5 Public transit network in south and southwest Philadelphia
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