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Abstract

Guilford County is a food insecure county with 24 census tracts regarded as a food desert. Seventeen of these tracts are in Greensboro and seven
in High point. The medical cost of combating diseases arising from unhealthy eating associated with food insecurity (practically food desert areas)
is high. The objective of this study was to determine the influence of food-related values on the food-related lifestyle and food-related behavior of
Guilford County residents. Data was collected by trained enumerators from a random sample of 350 respondents (82 food desert.268 non-food
desert) via a telephone survey.

Data was analyzed as follows (1) factor analysis was used to identify the underlying dimensions that summarized food related value and food-
related lifestyle, (2) cluster analysis was used to segment respondents into 2 groups each for food desert and non-food desert residents based on
social values and personal values (3) following segmentation, Kruskal-Wallis H test was used to compare segments derived from cluster analysis
on personal &social values, food-related lifestyles, and food-related behavior (4) Kruskal-Wallis H test was used to compare food desert & non-food
desert respondents on personal & social values, food-related lifestyles, and food-related behavior.

The result showed that food desert and non-food desert respondents share the same social values but different personal value, food desert
respondents love to snack rather than eating a big dinner, prefer to buy organic food while non-food desert respondents prefer eating more than one
course of dinner time and eating lunch at café restaurant. Respondents defined as food desert and non-food desert residents and the segments in
each group differed on food-related values, food-related lifestyle, and food-related behavior.

Intervention programs developed should start with behaviors that are familiar to the target audience and should involve them in the design of
these programs. For example, since non-food desert respondents love to eat out, educating them on how to select healthy food off the menu and start
with small portion size would be more effective in modifying their behavior rather than just asking them to stop eating out.
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Introduction/Background
. . . . . i tores. Over time, residents of food deserts adapt t
Guilford Countyisafood-insecure county in North Carolina, USA. convenience stores. Lver time, residents ot 100d deserts acapt to

. . this deficient food environment, which is reflected in their eatin
Twenty-four census tracts were designated as a food desert (FD) in J

. habits and tly their health.
the county [1]. An area designated as a food desert represents an abits and consequently their hea
extreme case of food insecurity. Access to food in food deserts is In response to the reported impact on the health of food desert

typically limited to low quality, preserved food items foods sold in  residents, policymakers developed measures to eradicate food
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deserts. These measures focused more on improving access to fresh
fruits, vegetables, and other healthy foods. However, improving
access does not always result in residents increasing their
purchase of healthier offerings [2-4]. For example, the Renaissance
Cooperative Grocery store that was opened to provide residents of
Eastern Greensboro access to a wider range of healthy offerings
closed its doors after a very brief period of operation due to low
levels of patronage [5].

Getting people to eat healthier is not achievable by just
providing access to healthy food, but also by addressing other
factors related to eating habits such as values, and lifestyle. This
study sought to assess the role of values and lifestyles in influencing
eating habits. Knowledge derived from this study will prove useful
in customizing intervention programs designed to address the
eating habit of residents, enabling them to take advantage of the
access to healthy food options.

Literature Review

In defining a food desert, factors such as location, race,
socioeconomics, and access to transportation are all part of the
definition [6]. Living in a food desert exposes residents to the
risk of health complications resulting in high blood pressure,
stroke, diabetes, heart failure, and obesity because of poor dietary

decisions [7].

Improving access solves only one part of the puzzle. Other
factors such as the food -related values (FRV), food-related lifestyle
(FRL), and food-related behavior (FRB) of food desert residents are
also important in understanding and solving the problem of poor

eating habits of food desert residents.

It is suggested that FRL is the generative mechanism through
which values drive behavior [8-10]. Values are the criteria people
use as guidelines for evaluating stimuli [11]. They are abstract and
can either be personal perspectives, group or culturally accepted
norms. As an individual move through life, it is likely that his/her
values change based on his/her life experiences. Food-related
values are the attributes consumers look out for when making
choices. They differ among people, age-group and even among
family members. Just like values, food-related values are formed
over time and are influenced by factors such as income, taste and,

advertisement among other things.

It is assumed that lifestyle is connected to personal values. A
lifestyle typically reflects an individual’s values. Through lifestyle,
people seek to achieve their values as expressed through various
modes of action including food purchase and consumption [12].
FRL is a mental construct that explains Food-related behavior.
FRL is assumed to mediate the relationship between values and
FRB [11,13] tested the proposed relationship. In both cases, the
mediating role of FRL.

Food-related behavior sometimes referred to as Food choice

is a complex phenomenon that is determined by the interactions
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between the consumer’s psychometric traits (such as food-related
values, lifestyle); the environment such as convenience, family size,
social, cultural, financial factors; and the product features such
as organic/ conventional, fruit & vegetables, easy to cook & fast
food). In practice, we have multiple variables or factors operating
together to influence FRB. If people do not have access to the right
food, there is no opportunity to eat them and therefore, they are
not likely to develop the habit of eating healthy foods. However,
providing access alone without efforts to change the other factors
that play a role in determining the behavior of people is also
counterproductive[14,15]. This implies that policymakers should
take a holistic approach in tackling the dietary related health
issues associated with food insecurity/food deserts because access

improvement alone will not lead to modification of behavior [3,16].

Materials and Methods

Dillman’s (2009) sample size formula was used to determine
the adequate sample size. The sampling protocol was sent to
Survey Sampling Inc. that drew a random sample proportionate to
the population size of each zip code in Guilford County. A total of
10,000 telephone numbers were drawn- allocated equally among
cell phones and land-line numbers considering non-working
telephone numbers and businesses. The Phone numbers obtained
for the survey were divided into food desert (FD) and non-food
desert (NFD) residents using zip-code identifiers. 350 surveys
were completed-268 from NFD residents and 82 form FD residents
representing a response rate of 7.99%, calculated as a percentage
of the number of calls completed(350)to the total number of calls
made (4,376.)

Factor analysis with Varimax rotation was used to determine the
underlying dimensions that summarize FRV and FRL to make these
values and lifestyles comparable and understandable in terms of
their effects on FRB [17-20]. The Kaiser-Meyer-Olkin (KMO) index
was used to measure the sample adequacy or appropriateness for
factor analysis. A KMO value greater than 0.5 shows the sample is
adequate for factor analysis Reliability test was carried out to test
the internal consistency among the set of factors making up each
dimension resulting from factor analysis. Cronbach alpha value >
0.6was considered adequate. Following factor analysis, the Kruskal-
Wallis H test was used to make a comparison between FD and NFD

on dimensions of FRV obtained from factor analysis.

Cluster analysis was used to segment consumers into groups
based on FRV using variables with the highest factor loadings in
each dimension from the factor analysis result [20]. The study
employed non-hierarchical clustering also known as K-means
method.

The FRV scale developed by [21] was used to collect data on
Guilford County’s resident’s FRV. The scale ranged from (1) not atall
important to (10) very important. The study employed a shortened
form of the instrument developed by [22] to measure FRL. The
original instrument was comprised of 5 domains and 23 lifestyle
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dimensions with 69 statements. This study used 4 domains and
10 dimensions including 36 statements on a seven-point scale: (1)
completely disagree, (7) completely agree to measure respondents
‘response. FRB instruments was developed by [11]. It includes 37
behavioral frequency items measured on a seven-point scale: (1)

never, (5) always.
Results

The results are presented and discussed below starting with
FRV followed by FRL and finally FRB. The analysis will compare FD
with NFD globally and compare segments of FD and NFD on FRY,
FRL, and FRB.

Food-Related Values

Table 1 shows the result of the factor analysis for FRV. The
factors were classified into social and personal values using
Rokeach’s frame work. Table 2 shows a comparison between the

Copy@ Terrence Thomas

clusters generated from cluster analysis using variables with the
highest factor loadings as the clustering variables to represent
each dimension [20]. For example, in the case of FD residents
“naturalness” was used to represent the “personal values”
dimension and fairness represents the social dimension.

In the case of FD respondents, “fairness, tradition and
convenience”, were considered as representing a dimension labeled
social values, while “safety, environmental impact, naturalness,
and nutrition” were considered as representing personal values
as shown in Table 1. In the instanceof NFD respondents, “origin,
tradition, and fairness” were chosen to represent the social values
dimension, while “price and convenience” were labeled the personal
values dimension. Gunden & Thomas, [23] reported a similar result
in which the value dimension labeled personal (self-centered)
includes naturalness & nutrition, and the social value dimension

(society-centered)includes origin, tradition & fairness.

Table 1: Factor analysis for food-related values of a food desert and non-food desert residents of Guilford County (N=350)

FD NFD
FRV Factor loading FRV Factor loading
Personal values Cronbach alpha Personal values Cronbach alpha

0.825 0.66

Naturalness 0.825 Price 0.887

Nutrition 0.741 Convenience 0.772

Safety 0.73 Social values Cronbach alpha 0.804
Environmental Impact 0.722 Origin 0.833
Social values Cronbach alpha 0.716 Tradition 0.809

Fairness 0.813 Fairness 0.804
Tradition 0.746
Convenience 0.698

1: Not at all important, 10: Very important

Table 2: Comparison between segments of food-related values by segments of food desert and non-food desert respondents of Guilford County

N=350)
FRV FD NFD
SI SII KW AS SI SII KW AS.
social values 52.42 11.73 49.93 0.00* 91.6 153.75 37.79 0.00*
personal values 40.25 4491 0.7 0.4 92.63 153.29 38.84 0.00*
Number of consumers 60 22 83 185

M represents Mean, SD represents Standard Deviation, KW represents Kruskal-Wallis H test, AS represents Asymp. Sig, * signifies significant at 5%,

S| &Sl represents Segment | & Segment Il mean ranks respectively.

Table 2 shows that after clustering, segment 1 of FD contained
60 respondents, while segment II contained 22 respondents to
give a total of 82 FD respondents. For NFD segments, segment
1 contained 83 respondents while segment II contained 185
respondents to give a total of 268 NFD respondents. The result
of the comparison between the segments on FRV showed that FD
segments differed only in social values. However, both segments of
FD share the same personal values. NFD segments differe don both

personal and social values.

Food-Related Lifestyle

Table 3 shows a summary of factor analysis results for FRL with
factor loadings and Cronbach’s Alpha >0.5.15 items were deleted
from the list of FRL because they had a weak factor loading <0.3 and
low-reliability scores. The original FRL instrument as described
above is comprised of 5 domains and 23 lifestyle dimensions with
69 statements The results summarized in (Table 3) are statements
from the domain” consumption situations” and the dimension
“snack vs meals” within this domain, which represent significant
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differences between FD and NFD. (Table 4) compares FD and
NFD respondents globally. Table 5 shows a comparison between
segments of FD and NFD. However, the results only show the

dimensions in which there are significant differences.

The result from the factor analysis of FRL showing the
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Cronbach alpha value and factor loadings of statements from the
domain consumption situations, and dimension snack vs. meal is
summarized in Table 3. This table shows only dimension in which
the food desert and non-food desert respondents differ in terms of
FRL.

respondents of Guilford County (N=350)

Table 3: factor analysis summary of food-relate lifestyle showing dimension used for comparison between food desert and non-food desert

FRL
SNACK VS MEAL Cronbach alpha 0.669 Factor Loading
I eat before I get hungry, which means that [ am never hungry at mealtimes 0.774
I eat whenever [ feel the slightest bit hunger 0.745
Snacking has taken over and replaced set eating hours 0.719

Completely Disagree, (7) Completely Agree

The result of the Kruskal-Wallis H test presented in Table 4
shows that food desert respondents differed from NFD respondents
on the domain of snacking instead of eating a full meal. This means
that FD respondents prefer to eat before schedule meal time which

may make traditionally scheduled meals such as lunch and dinner
less important to them. In which case snacking has become their
defining eating habit.

Table 4: Comparison of food-related lifestyle of food desert and non-food desert respondents of Guilford County (N=350) this table needs fixing the
statements are out of alignment with the numbers.
FRL FD NFD
M SD M SD KW AS
SNACK VS MEAL 341 1.37 2.62 1.35 18.73 0.00*
I eat before I get hungry which means that I am never hungry at mealtimes 3.48 2.11 2.73 1.8 19.05 0.00*
[ eat whenever I feel the slightest bit hungry 341 1.56 2.62 1.66 7.38 0.00*
Snacking has taken over and replaced set eating hours 3.33 191 2.49 1.69 13.69 0.00*

M represents Mean, SD represents Standard Deviation, KW represents Kruskal-Wallis H test, AS represents Asymp. Sig, * signifies significant at 5%.

1: Completely Disagree, 7: Completely Agree

Table 5: Comparison between segments of food-related lifestyle by respondents’ segments of food desert and non- food desert respondents of
Guilford (N=350).
FD NFD
S1 SII Kw AS SI SII KwW AS
Price orientation 39.82 46.09 1.13 0.29 161.45 102.73 39.75 0.00*
Freshness 41.41 41.75 0 0.95 186.13 73.64 140.65 0.00*
Snack vs meal 42.87 37.77 0.74 0.39 1429 124.6 3.78 0.05*
Eating out or social event 41.94 40.3 0.08 0.78 124.38 146.43 5.51 0.02*

KW represents Kruskal-Wallis H test, AS represents Asymp. Sig, * signifies significant at 5%, S| &SIl represents Segment | & Segment Il mean ranks

respectively.
1: Completely Disagree, 7: Completely Agree

The result of the Kruskal-Wallis H test shows that within FD
there is no difference between segments, but within NFD segments
differ on FRL as shown in Table 5.

Food-Related Behavior

Table 6 shows a summary of the result from comparing FD
and NFD respondents globally on FB, while Table 7 shows the
comparison between segments of FD and NFD on FRB. The results
only show the FRB in which there are significant differences on FRB

The Kruskal-Wallis test result in Table 6 shows that FD and NFD
respondents differ in behaviors such as buying organic foods, eating

more than one course at dinner, eating lunch at café restaurants,

snacking and eating big dinner.

The result of the Kruskal-Wallis test in Table 7 shows that
segments of FD differed on behaviors such as eating green salad,
fish, fruit, lean meat and dining at café/ restaurant; while NFD

segment differed only on eating fruits.

Discussion and Conclusions

The health impact of residing in a FD has drawn the attention of
policymakers both on the local and federal levels. The development
of different measures to eliminate FDs through increasing
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accessibility to healthy food has not entirely been successful due
to the fragmented approach to addressing the problem, which
neglects to consider the psychometric characteristics of the target
population. This study shows that psychometric characteristics
such as respondent’s s FRV and FRL influence their FRB as
illustrated in Tables 2 through 7, which show:

a)  There are differences between FD and NFD and between

the segments of both groups on FRV.

b) The segments derived from cluster analysis based on FRV

Copy@ Terrence Thomas

show differences on FRL and FRB.

Identifying segments can prove useful in customizing
intervention programs to take advantage of differences among
them to improve the efficiency of educational efforts to address
eating and lifestyle habits. Instead of providing intervention
programs that follow the approach of “one program fits the needs of
all”, it is more efficient to customize programs to target undesirable
lifestyle, values and behavior by segments while building on

desirable behaviors.

Table 6: Comparison of food-related behavior of food desert and non-food desert respondents of Guilford County (n=350).
FRB FD NFD
M SD M SD KW AS
[ buy organic food products 2.66 1.23 2.37 1.2 4.04 0.04*
[ eat more than one course at dinner 2.62 1.28 3.17 1.33 10.89 0.00*
I snack instead of eating a big dinner 2.37 1.03 2.11 1.01 5.46 0.02*
[ eat lunch dine at a café restaurant 2.7 1.09 2.96 1.25 4.29 0.04*

M represents Mean, SD represents Standard Deviation, KW represents Kruskal-Wallis H test, AS represents Asymp. Sig, S| &SIl represents Segment

| & Segment Il means respectively
1: Never, 5: Always

Table 7: Comparison between segments of food-related behaviors by segments of food desert and nonfood desert respondents of Guilford County.
NFD FD NFD
SI SII KW AS SI SII KW AS
I eat green salad 121.61 140.28 4.07 0.04* 43.03 37.32 1.15 0.28
I eat fish 108.03 146.38 15.67 0.00* 4423 34.05 3.54 0.06
[ eat fruit 116.92 142.39 7.53 0.01* 44.42 33.55 4.02 0.05*
I eat lean meat 119.34 141.3 5.21 0.02* 41.22 42.27 0.04 0.85
Teat ]“::;jlilrr‘:natta café 150.81 127.18 5.78 0.02* 413 42.05 0.02 0.9

KW represents Kruskal-Wallis H test, AS represents Asymp. Sig, * signifies significant at 5%, S| &SIl represents Segment | & Segment Il mean ranks

respectively.1: Never, 5: Always

Policies should expressly support a holistic approach that
takes into account the psychometric characteristics of the target
audience. All intervention programs should start with behaviors
that are familiar to the target audience and involve them in the
design of intervention programs. In this regard, intervention
programs should build on lifestyle and behaviors that are familiar
to residents rather than attempting to get them to learn wholly
new behaviors at once. For example, since NFD respondents love
to eat out where they are usually served more food of questionable
quality; educating them on how to select healthy food off the
menu and start with small portion size would be more effective
in modifying their behavior rather than just asking them to stop
eating out. And given that most restaurants now offer a menu with
a wider variety of healthier choices this could be an effective ploy.

In the case of FD respondents that love to snack, a similar
approach would entail training them to select and make healthier
snack by paying attention to the ingredient content on the label and
selecting healthy ingredients to prepare their own snacks. This is

definitely a better approach than bombarding them with pedantic
lessons on the need to eat healthy.

The study was limited by the small number of FD respondents
and the method used to collect the data. In surveys, people tend
to give socially desirable answers and may not have the detailed
knowledge to answer the questions being asked. A qualitative
follow up listening session could prove valuable in providing an
in-depth explanation of patterns revealed by the numbers, as well
as add insight not possible to get from the survey alone. Also, a
larger sample size could provide a better comparison between FD
residents and NFD residents of Guilford County and eliminate some

of the difficulties we ran into during analysis.
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